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To the imaginative product designer 
of today, plastic products with molded- 
in inserts afford an interesting field for 
development. 

An example of typical progress in this 


line is the Ever-Lok Cord Connector ° 


molded by the American Insulator Cor- 
poration from a Durez phenolic base 
compound, The metal collar on this 
connector is precision molded-in, thereby 
insuring the strength and perfect fit 
necessary to meet the stringent require- 
ments of industrial power systems. 

A glance at the diagram (right) shows 
the basic principles of the mold design 
developed for this cord connector. 

The groove (A) in collar (B) is extended 
into the plastic body (C) to form a fun- 
nel shaped groove for locking and 
balanced support of the plug. Holes 
(D) for assembling interior connections 
are molded at right angles to holes (E). 
Slight indentations are molded to mark 
positive and negative terminals (FP). 
White enamel wipe-ins leave clean, 
sharp marks to identify terminals. Holes 
(G) are placed for screws which hold 
the connector in its shell. Rib (HD holds 
the connector in correct position. 

As is often the custom, the correct 
choice of material posed an unusual 
problem because molded-in metal inserts 
undergo a certain amount of expansion 
in the molding process and contraction 
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upon cooling. So the plastics compound 


y 


required must be capable of absorb- 
ing this expansion and _ contraction 
without cracking. In addition, it must 
possess all the properties required of 
the finished product such as dielectric 
strength, resistance to impact, moisture 
and heat. Among the more than 300 
versatile Durez molding compounds 
was a phenolic base material that met 
every requirement. 

In molding this cord connector the 
custom molder used the transfer meth 
od...a process whereby the phenolic 
material is subjected to heat and pres 
sure and then forced into the closed 
mold cavity where it shaped and cured. 
This technique was employed because 
it permits speedier molding and insures 
accurate placement of inserts. 

The formula used to develop the Ever- 
Lok Cord Connector can be considered 
as basic for the successful development 





PLASTICS THAT FIT THE JOB 













of any plastics product. In essence it 
consists of (1) proper design, (2) a 
plastic that fits the job, and (3) custom 
tailored molding. In actual operation, it 
is the good old story of working to- 


gether...the product designer, the 






custom molder, and the producer of 






molding compounds. 






Due to the amazing versatility of Durez 






phenolic molding compounds, their 






use has become practically universal 





throughout industry. As a result of this 





extensive usage and the intensive re- 





search of Durez laboratory technicians 































our files are filled with valuable data 
which is available for your benefit. We 
shall be glad to lend our assistance 
in helping your product designer and 
custom molder work out any materials 
problem which you may have. Durez 
Plastics & Chemicals, Inc., 710 Walck 
Road, North Tonawanda, N. Y 
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This tobacco 
pouch may give 
you ideas! 





With Geon, it’s the combination of properties that counts 


HE tobacco pouch in the picture is made of GEON- 

coated fabric. It’s shown because it represents a 
typical GEON formulation for a fabric or paper coat- 
ing, having a certain predetermined combination of 
essential properties. First, it’s moisture proof—kseps 
tobacco fresh. It resists chemicals—won’t rot or deter- 
iorate under continued contact with tobacco. It’s long 
wearing—appearance will stay good. It’s permanently 
flexible—won't crack in cold weather or get sticky 
in warm. 


Those are just a few of the properties of GEON that 


Geon 


Unyl Resina 6 Plastic 





may be obtained in an almost limitless variety of com- 
binations. The list includes these additional ones: 
resistance to acids, alkalies, foods, fats, oils, greases, 
mildew, light, air. GEON materials may be flexible, 
waterproof, odorless, tasteless. GEON can be com- 
pounded to resist flame. It can be made in a wide range 
of colors. Film, sheet or coatings can be heat sealed. 


Right now GEON is available to industrial users 
subject to allocation under General Preference Order 
M-10. However, limited quantities can be had for ex- 
periment—and our development staff and laboratory 
facilities are available to help you work out any special 
problems or applications. For more complete infor- 
mation write Department I-5, Chemical Division, 
The B. F. Goodrich Company, Rose Building, E. Ninth 
and Prospect, Cleveland 15, Ohio. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING, E. NINTH & PROSPECT, CLEVELAND 15, OHIO 
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< FORMED INSUROK 
HAS THE STRUCTURAL STRENGTH WE’LL NEED” 


The ability of Laminated 
INSUROK to meet structural 
strength requirements has startled 
many a skeptical engineer. And 
Formed Laminated INSUROK, re- 
cently introduced for military use, 
acquires even greater strength char- 
acteristics, solves many product and 
design problems for which ordi- 
nary laminates prove inadequate. 

If your product or the one you 





are developing can be improved by 
the use of plastics with high struc- 
tural strength, let a Richardson 
Plastician help you. Or, if resistance 
to chemicals, dielectric qualities, or 
moisture resistance is required, let 
him suggest the correct type and 
grade to meet your individual re- 
quirements. His years of experience 
may save you time and money. Write 
for complete information. 
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Laminated INSUROK has won the preference of 
many designers because of its favorable weight to 
strength ratio. Molded INSUROK is often pre- 
ferred because of the intricate shapes which can 
be produced in one molding operation—elim: 
nating assembly and manufacturing operations. 
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Crew of new B-29 gain better protection | 
during pressurized high altitude flying 
WITH ENCLOSURES OF LAMINATED “LUCITE”-“BUTACITE”! 


REWS of the Boeing B-29 Superfortresses fly long distances at 
heights of 30,000 feet and in more comfort and warmth because of 
the superbomber’s pressurized cabin. 


Unprecedented in military planes, the pressurized cabin allows tem- 
peratures to be maintained at normal or near-normal—no matter how 


high the altitude. 


Top and side turrets of Du Pont 
laminated ‘“Lucite’’-““Butacite” af- 
ford clear vision for the crew. Also the 
possibility of a major rupture by flak 
or bullets is eliminated, due to ten- 
dency of the interlayer of ““Butacite” 
to seal a bullet hole or limit it to a 
small area even under pressure. 


In the event of penetration, the hole 
is confined to the area of the actual 
point of impact, and it can be easily 
and quickly patched in flight with a 
prepared disc of ““Butacite.” 


In addition to these advantages, 
the light weight and ease of forming 
and mounting make enclosures of 
laminated “Lucite” methyl meth- 
acrylate resin and ““Butacite”’ poly- 
vinyl butyral resin sheeting appli- 
cable to a wide variety of aircraft 
uses 


FULL FACTS: A new 28-page 
“Progress Report” on this laminate 
gives technical information on proof 
tests, property graphs, and applica- 
tion. For the designing, specification, 


INVEST IN VICTORY—BUY WAR BONDS 


GU PONT 
DUPONT PLASTICS 


Better Things for Better Living 
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Fast, high-flying B-29 Svuperfortresses like this 
are now carrying the air wer to the heart of the 





forming or fabrication of transparent 
plane enclosures, address E. I. du 
Pont de Nemours & Co. (Inc.), 
Plastics Department, Arlington, 
N.4J., on your business letterhead for 
a free copy. Canadians write to 
Canadian Industries, Ltd., Box 10, 
Montreal. 


A girl employee at the Boeing factory 
peses in one of the laminated “‘Lucite”’- 
“Butacite’ gunner's turrets in @ 8-29. 














REED-PRENTICE Injection Molding 
Machines 10 D-6 and 10 D-8 oz.— 
also 10 A-4 oz. 


REED-PRENTICE injection Molding 
Machines 10 F-16 and H-22 oz. 














NEW YORK OFFICE 
75 West St 
New York 6, N. Y 
CLEVELAND OFFICE 
[WORCESTER <oJ/ MASS..US. A Clevelond 13, Oh 
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INJECTION 
MOLDING 
MACHINES 
are ASSEMBLED 


The facilities of this new and modern building are 
devoted to the assembly of Reed-Prentice Injection 
Molding Machines made possible by the wide accept- 
ance and quantity production of these machines. Ma- 
chine tool building skills, developed over 75 years, are 
well matched by the modern, high speed equipment 
in this assembly building. 

Reed-Prentice’s long and close relationship with 
every phase of plastics, culminates in a complete serv. 
ice for the injection molder, a service which includes 
design and manufacture of machines, and engineered, 
manufactured and tested molds. 

















SAN FRANCISCO Ost ’ Machinery C LOS ANGELES —™ 
HOUSTON f ton Machine T Sales. MINNEAPOLIS Ch 
‘ ‘ T AFRICA National Engineering, Ltd., Jo! 
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FACT OR FANTASY? 


Starry-eyed 

post-war prophets, 

living in a dream world 
which would have startled 
even Sigmund Freud, . 
predict everything from | 
baby-buggies to bridges 
made of plastic. 

Our creative imagination 
is disciplined 

by our experience as 

the nation’s largest producer 
of injection-molded 

heavy section pieces. 

Is plastic fact or fantasy 
for your product? 


Ask us. 
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FIBERGLAS* improves ALL these 


Characteristics of Low-pressure Laminates 


@ High Dimensional Stability 


@ Favorable Strength-Weight Ratio 


Fiberglas Textiles have been privileged to play an im- 
portant part in the fast-developing techniques of low- 
pressure plastic laminating. 

Major credit must, of course, go to the performance of 
today’s resins, which cure with little, or in some cases, no 
heat or pressure. Fiberglas Textiles, used as reinforce- 
ment in low-pressure laminates, have proved to be good 
teammates for these resins . . . working well with them, 
sharing with them certain basic characteristics. For glass 
possesses inherently some of the properties most sought 
after in low-pressure laminates. 

The ingenuity of the fabricators of low-pressure lam- 
inates has kept pace with the remarkable and rapid devel- 
opments produced by the resin manufacturers. And many 
fabricators have already found that Fiberglas Textiles. 
incorporated as reinforcement, contribute to ALL the 
desirable properties listed above in finished laminates. 

Recently, the U. S. Army Air Forces have permitted 


FIBERGLAS 


*T, M. Reg, U. S. Pat. Off. 


@ High Impact Strength 
@ Low Moisture Absorption 


the publication of some of the results of extensive inves- 
tigations of Fiberglas-reinforced laminates in aircraft 
construction. This information will be of great interest 
to anyone concerned with low-pressure laminates. 
Reprints of the published data gladly forwarded on re- 
quest . . . Owens-Corning Fiberglas Corporation, 1876 
Nicholas Building, Toledo 1, Ohio. In Canada, Fiberglas 
Canada, Lid., Oshawa, Ontario. 





FIBERGLAS. . .. is glass in the form of fine fibers or 
continuous filaments. Fiberglas is twisted into yarns and 
woven into a variety of textile materials possessing the 
many edvantageous properties of glass, plus flexibility and 
high tensile strength—and adaptable to all the require 
ments of low-pressure laminating. Fiberglas Corporation 
does not manufacture either the resins or the finished lami 
nates, but shall be pleased to direct you to sources of supply. 
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TAKE A LOOK at the center corners FOR ANOTHER INSTANCE of Phillips 
of the Phillips Recessabove-—and engineering ingenuity, note the TO MAKE WARTIME 
get a picture of some real screw depth of the Phillips Recess. It’s QUOTAS AND 


engineering! not too deep . . . not too shallow. . 

THESE CORNERS aren't square! It's just the right depth to give PEACETURE PROFITS 
They're rounded into a series of Phillips Recessed Head Screws Faster Starting: Driver point 

16 flat planes. It’s these flat planes - — 4 stand up under Pills tore te one 

that bold drivers in the Phillips the heaviest driving pressures. ... fits snugly. 

: ‘ Just the right depth 2 ea maxi- Fumbling, wobbly starts, slant IDENTIFY IT! 
mum turning power with a mini- driving are eliminated. Work ; 
mum of effort . . . to keep drivers - — i ouble-proof for 
in proper alignment with screws! wes 







Recess so well. 

THEN NOTICE how the 4 wings and 
the 16 flat planes are angled. It's 
the scientifically determined de- 
gree of these angles that elimi- COST Less! Switch to screws with 
nates fumbling starts... makes it the scientifically engineered Phil- 
possible to use full turning power lips Recess — they cost less be- 
... makes it hard to burr Phillips cause they help you produce 
Head Screws, and reduces wear more! Available in any head 
on Phillips Bits and Drivers. style, type, or size. 


© PHILLIPS <:7SCREWS 


Pret Baar 





Picture it? Someday, soon we hope, our 
boys will come marching home—victor- 
ious, proud, hopeful. Milling crowds, hys- 
terical with joy, cheer ‘til hoarse 

bands blare . 


But, when this glorious holiday is over... 


. traffic is at a standstill. 


then what? The answer depends on what 
we do NOW to defend the coming peace 
from the bitter ruthlessness of idle farms, 
factories and shops, internal dissension, 
breadlines, unemployment. 


We CAN avoid the usual aftermaths of 


war... Depression, and all its attendant 
evils. Plenty of sound, down-to-earth fore- 
handed planning NOW is the key to wel- 
coming back our boys to something that 
has been worth all their pain and heart- 
break. Until that happy day when Victory 
is ours, why not let our engineering and 
creative staffs assist you with any war or 
postwar problems. They'll be happy to 
give you the benefit of our continually 
growing experience with the most recent 
developments in materials for molded and 


extrusion process thermoplastics. 


ELMER E. MILLS CORPORATION 


r the Moiders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, Crystallite Polystyrene, Styron, 
Vinylite, Milis-Plastic, Saran and Other Thermoplastic Materials 


Write on your letterbead { 


Injectton Molded and Extruded Lustron, Loalin, 


153 WEST HURON STREET, CHICAGO 10, ILLINOIS 


Plastics Catalog Il or for the 
* tubing and 
fittings circular.* Made of Saran 
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Safeguarding 
accuracy 
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PHOTO - WESTERN ELECTR 





Life and Victory on the battlefront; increased production and 
improved quality on the homefront . . . all depend, in a large 
measure, on the accuracy of sensitive, scientific equipment. Tells HOW TO PREPAK 
Protecting this accuracy enroute, is the important assignment with 


entrusted to war-time packaging. c d 
orrugated Boxes 





Among the multitude of packages manufactured by H & D, 
none had to be more painstakingly designed than the package 
to transport electronic tubes. The almost magic performance 
of these tubes is lost, if jarring falls or bumps disturb their 
high accuracy-quotient. So—for safe, undamaged arrival many 
of them make their journeys in H & D corrugated shipping 
boxes like those pictured above (licensed by Western Electric 
Company, Incorporated). 

Today H & D is looking beyond the call of war-time duty. 
H & D Package Engineers are planning many packages for the 


Greater safety in shipment; 
better store handling service; 
reduction in over-all packaging 
costs; factory-fresh, undamaged 
merchandise for customers .. . 
these are the aims of H & D 
Prepak, The complete story is 
available in “How to Prepak in 
Corrugated Boxes.’’ Get your copy by writing The 


peace-time pursuits of far-visioned customers . planning 
them with the great background of packaging knowledge ac- 
cumulated in packaging for War. These men of the H & D 
Package Laboratories are ready now to help you prepare post- 
war packages that wili protect and promote your products. 
Write for complete information. 


KEEP ON BUYING MORE WAR BONDS 





Hinde & Dauch Paper Company, Executive Offices, 
4414 Decatur Street, Sandusky, Ohio. 


FACTORIES in Baltimere © Boston *® Buffalo 
Chicago ® Cleveland ® Detroit ®@ Gloucester, N. J. 
Heboken ® Kansas City ® Lenoir, N. C. © Montreal 
Richmond ® St. Louis ® Sandusky, Ohio © Toronto 
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CORRUGATED SHIPPING BOXES 


For prostcar packaging .. teller see 


AUTHORITY ON PACKAGING... 
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Only one of the remarkable qualities 
of EXTRUDED PLASTIC TUBING 
by ERIE RESISTOR 


Yes, zero burning is only one of the outstanding char- 
acteristics of Erie Resistor Flexible Plastic Tubing. Other 
features, such as full flexibility at 45° below zero centigrade 
(—45° Centigrade), dielectric strength and chemical re- 

sistance, together with physical data, electrical data, sizes, 
prices, and sample of tubing are contained in a folder, 
which we will gladly send to you upon request. 

This multipurpose flexible tubing can be used for 
hundreds of types of applications where a strong durable 
insulating material is needed. It is recommended for 
low tension primary insulation and as a jacketing ma- 
terial for wires, cords and cables where extremely low 

temperature flexibility and high temperature stability 
are desired. Erie Extruded Plastic Tubing is available 
in sizes ranging from No. 20 to 5” inclusive. 


Write for your copy of folder and sample of tub- 
ing today. It is designed to hang on wall or other 
convenient location for ready reference. 


Plastics Division 
ERIE RESISTOR CORP., ERIE, PA. 


Ss LONDON, ENGLAND TORONTO, CANADA. 
7 >... 
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POLYSTYRENE 


DESIGN. Engineers have recently found it 
fairly simple to design around the limitations 
of polystyrene at service temperatures greater 
than 75°C or 167°F, above which temperature 
polystyrene’s exceptional electrical character- 
istics lose constancy. For instance, instead of 
using a solid coil form, polystyrene slabs are 
cemented to the coil, thus giving a lighter unit 
with greater heat dissipation. 


When used for low loss dielectric plates and 
insulating film, polystyrene is positioned away 
from heat sources and exposed to air circulation 
wherever possible. The use of polystyrene for 
stand-off insulators, cable heads and spacers, 
high-voltage bushings and shields offers little 
difficulty. 


ASSEMBLY. Screws tapped into polysty- 
rene should not be more than hand tight, so as to 
prevent deformation of the material to more 
than \{ to \% percent. If the screw must be held 
tight against vibration, a cement is usually used, 
though in some cases a cork or rubber washer 
will hold the screw tight. 


When a flat panel is fastened in place, the 
holding channel or frame should be kept flat, 
to avoid bending the panel. A channel is pre- 
ferred to bolting. If bolts are used, they myst be 
placed to distribute the load equally, and all of 
them should be under the same tension. Using a 
cork or rubber washer makes it easy to obtain 
uniform tension. In general, all sources of stress 
concentration greater than 1200 p.s.i. should be 
avoided. This means eliminating direct clamping, 
riveting, or re-entrant angles. 


Polystyrene strips may be welded together or 
around coils by heating to 230°F and pressing. 
Rod may be bent to any shape by pre-heating to 
230°F and cooling in position. Any machining 
should be done before heating and bending. 
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in the four corners of the earth 


On every industrial and transportation frontier, Barco Flexible 
Joints stand guard over fluid-conveying pipes... helping to 
minimize the destructive action of vibration and shock. Thirty 
years of continuous use have only strengthened engineering endorse- 
ment of the Barco principle and design. Barco Manufacturing Co., 
Not Inc., 1809 Winnemac Ave., Chicago 40, III. 

In Canada: The Holden Co., Lid., Montreal, Canade 


Platen Press for Plastic Molding oper- 
A RC r Fi EX/BL 3 ated by Steam, equipped with Barco Joints 
JOINTS . | : 
\ ) 


THE FREE ENTERPRISE SYSTEM IS THE SALVATION OF AMERICAN BUSINESS 


“MOVE IN DIRECTION” 


Not just a swivel joint . . . but a combination of a swivel and ball joint 
with rotary motion and responsive movement through every angle. 








THRE NEW WORK AIR BRAKE COMPANY 
$ ss 


420 Lexington Avenue, New York 17, N. Y. 
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‘ Recent Formica research assisted by new developments in 
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NDUSTRY® 


the glass industry which produced glass mat and glass 
cloth fabrics, along with the perfection of new resins 
suitable for laminating, has made possible new Formica 
grades with many important electrical characteristics. 


Formica grade MF-66 is a low loss insulator at high fre- 
quencies, which retains the high mechanical strength of 
other laminated grades, and can be machined for rapid 
production. 


Grade FF-10 made with glass cloth base combines good 
insulating qualities with very high heat resistance, and is 
just what is needed for such applications as motor slot 
wedges. 

Grade FF-41 made with glass cloth has been especially 
developed to resist surface tracking and arcing. 


These valuable qualities are available in glass base Formica 
to a degree that was never offered before in laminated 
plastic materials. Perhaps they can solve some of your 
problems. Samples for testing on request. 

**The Formica Story"’ is a moving picture in color showing 
the qualities of Formica, how it is made, how it is used. 
Available for meetings of engineers and business groups. 


THE FORMICA INSULATION COMPANY 
4661 Spring Grove Ave., Cinti. 32, Ohio 
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Unless fabrics used in plastic production cre uniform throughout you can’t achieve that 
deep and uniform penetration so important in cuccessful laminates. MT. VERNON Extra fxbrics have 
that important overall uniformity. Woven to rigid standards of tolerance from top grades of cotton, 
they are the product of more than fifty years industrial fabric making experience. For fabrics that 


provide better resin penetration ... specify MT. VERNON Extra. 


TURNER HALSEY COMPANY 
TREET * NEW YORK, N. Y. 
i“ BOSTON - LOS ANGELES - SAN FRANCISCO 


* 



















ROMPT SHIPMENTS in any com- 

| geomet quantity can now be 
made from adequate stocks. A low- 
cost material, Du Pont Formalde- 
hyde offers you these outstanding 
advantages: 
UNIFORM STRENGTH — Kemoves much 
of the uncertainty regarding yields 
and quality of the finished product. 
HIGH PURITY —Simplifies consistent 
production of products possessing 
unvarying properties. 


WATER-WHITE COLOR— Permits pro- 


SPECIFY THESE 
DU PONT PRODUCTS! 


DEPENDABLE, HIGH-STRENGTH, LOW-CC 
MATERIALS FOR PLASTICS MANUFA 






duction of clear, whi ely 


tinted materials. 
Low Acipity— Minin 
of apparatus; simplif 
reactions. 







osion 
trol of 










Information and technica@fissistance on 
the use and handling of these materials 
can be obtained from: E. 1. du Pont de 
Nemours & Co. (Inc.), Electrochemicals 
Department, Wilmington 98, Delaware. 
Distrricr Orrices: Baltimore, Char- 
lotte, Chicago, Cleveland, Kansas ( lity”, 
Boston, New York, Philadelphia, San 
Francisco. *Barada & Page, Inc 


Your best investment is WAR BONDS! 




















Small orders can be filled 
without WPB application 


Formaldehyde and. Paraformalde- 
hyde are under General Allocation 
Order M-300 as appendix A materials 
subject to Schedule 9; Hexamethyl- 
enetetramine is covered by Section 
10. ‘The order permits purchases un- 
der “Small Order Exemption” of 
quantities up to 10,000 Ib. of Formal- 
dehyde, 3,000 Ib. of Paraformalde- 
hyde and 10,000 Ib. of Hexamethyl- 
entetramine in any calendar month. 
These quantities can be obtained 
without application. Quantities in 
excess of the above still require appli- 
cation on Form WPM-2945(PD-600). 





DU PONT ELECTROCHEMICALS 


BETTER THINGS FOR BETTER LIVING. 


THROUGH CHEMISTRY 
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ARE YOU 


FISHING AROUND 











FOR A 





(Can you name the plastic parts that 


BETTER PRODUCT? 


1 YOU'RE CASTING asouT for a 
way to improve your present prod- 
uct or planning on bringing out a 
new one, you can profit from the 
long experience and modern facili- 
ties now available in Continental's 
Plastics Division.* 

Our designers and engineers have 
planned and produced a wide va- 
riety of successful plastic products. 
They are in close touch with the 
foremost manufacturers of raw ma- 
terials and will work with them to 
find the plastic that best meets your 
design specifications. 


—en Ben, ea. maw 






VISION 


C PLASTICS fim 


AN COMPANY, INC. 
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Moreover, complete and modern 
equipment makes it possible to 
fabricate your product in the most 
efficient and economical manner— 
whether by compression, injec- 
tion, extrusion, lamination or sheet 
forming. 

To assure your product the ut- 
most in beauty, durability, light- 
ness, toughness (or whatever other 
properties it demands), come to 
Continental. You'll find an alert, 
progressive organization whose rul- 
ing is to give sound, practical ad- 
vice and assistance at all times! 


se 


make up this “fish”? See chart below) 














(a) Glider conopy—sheet forming; (b) Deshboord dicl- 
compression; (c) Fairing—lamination; (d) Shell plugs— injection; 
(e) Gear shift ball — compression; (f) Door knobs — com- 
pression; (g) Drawer pull—compression; (h) Refrigerator 
corners — injection. 











“To give you the best in plastics service, Continental has 
acquired Reynolds Molded Plastics of Cambridge, Ohio. Th« 
facilities of this pioneer organization combined with Con 
tinental’s extensive resources form a Plastics Division capable 
of designing, engineering and producing the widest range of 

plastic products for manufacturers and designers 


















UNDER ONE BIG ROOF AT AUTO-LITE 














ALL-PLASTIC PRODUCTS 
Ornament for Ash Tray 





Terminal * 





Radiator Ornament 





Instrument Panel * Crest 


Not just plastics, not just metals, but both — 
and combinations of both—are the raw mate- 
rials with which the Bay Manufacturing Div- 
ision of Auto-Lite works to achieve true func- 
tional beauty. Beauty which works, as cre- 
ated by Auto-Lite under one big roof, will be 
one of the major forces in selling in tomor- 
row’s competitive market. Postwar designers 
are invited to inquire into the advantages 
offered to them by Auto-Lite’s artisanship in 
plastics and metals. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
DETROIT 2, MICHIGAN BAY CITY, MICHIGAN 





PLASTIC AND METAL PRODUCTS 
Custom Hardware 
Horn Button * Radio Grill 


Horn Button 











ALL-METAL PRODUCTS 
Molding Ornament * Horn Button 
Name Plate * Scuff Plate 
Grill * Cluster Dial 


Tune in Auto-Lite’s great radio show “EVERYTHING FOR THE 
BOYS” featuring men and women at the fighting fronts. Every 
Tuesday night — NBC Network 
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Markiné tapes 
Product package and labels 
sippet tips 
Tools 
Apparel acces 
Architec trim Fluorescent: 
Aut rive acce ries : — 
Autampulls ( (Excited by “black light 
shades) exposure) 


LUMINESCENCE 
Automotive and aviation dials 

and ac cessories 

Charts and maps 
Electric swite Decorative coverings 
and equipment pisplay*® and advertising 

Escutcheons and medallions Drapery 
Fish tures 
Games 
jewelry 
“Juke” boxes 
Light diffusers 


Perhaps you 
nescent pigme 
ucts. I so, W 


A limited umber of copies st aval able 
n 
C p s ill l 


Write f 

. or your 

is exhausted copy before the suppl 
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Up-to-date 
ANSWERS 


TO YOUR 
Plastic Problems 








The whirlwind progress in plastics poses some 
problems for the user, or the prospective user. 
Materials and processes for telephone parts differ 
vastly from those used on bicycles... and a 
handle for an iron calls for different characteristics 
than demanded by a water flask for a soldier. 

This is where experience counts, and the right 
equipment to turn out the parts accurately 
and economically. At General Industries, we have 
both. And we keep up to date in our engineering 
and with our machinery. 

That’s why it might be wise for you to consult 
with General Industries if you have a problem 
in plastics, We don’t pretend to know all there is 
to know about plastics; but we believe we have, in 
our group of men, enough combined experience 
and initiative to meet any molding problem that 
can be met—and some that other folks feel might 
be impossible. 

Our capacity for service is extensive. We ar? 
one of the really LARGE CAPACITY MOLDER3 


in the country. That means we can handle 


large moldings as well as smaller ones. We do 
compression, transfer and injection molding, in all 
plastic materials moldable by these processes. 

We prefer to make our own molds and assume 
complete responsibility for the quality of the 
work, as well as for its prompt delivery. 

We'll be glad to discuss the use of molded 
plastics for your products or parts. There’s a 
wealth of experience here that you can call on, 
and get prompt and reliable answers. No obliga- 


tion, of course. 


ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division * Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 
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INGENEERING* 















It takes more than hands and tools and __ the plus you get when Victory Plastics puts 
materials to create things that rise above INGENEERING to work to win superiority 


the commonplace ... whether in sculpture for your post-war plastics product. Write 





or in plastics. us. Victory Plastics Company, Molding 
It takes alert minds, willing to defy tra- Street, Hudson, Massachusetts. Subsidiary 
dition, yet wise in the technique of their of Beckwith Manufacturing Company, 


vocation, to make the difference. That’s Dover, New Hampshire. 


INGENEERS* OF PLASTICS PRODUCTS 7010 U7 


PLASTICS COMPANY 


COMPRESSION . TRANSFER . INJECTION + LAMINATION . SATURATION 







COPYRIGHT 1944, VICTORY PLASTICS Co. 
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WHY IS 


NITROCELLULOSE 


THE STANDARD PLASTIC 
FOR DRAWING INSTRUMENTS? 
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DIMENSIONS REMAIN CONSTANT- 
DOES NOT WARP. SWELL OR SHRINK 





Pe WITHSTANDS WATER 
Be PERSPIRATION. INKS AND OILS 


RESISTS ABRASION AND 
MARRING 


RETAINS EXCELLENT 
TRANSPARENCY INDEFINITELY \ 


LOW IN COST 








ALL THESE ADVANTAGES 
IN ONE LOW-COST PLASTIC 


<QF 








$O TOUGH $O BEAUTIFUL SO EASILY FABRICATED 
it is used to make billiard balls. in finish it is used to make luminous pearls. 7 drilli ing. punching, sawing, Pn tow nine. 
(T- ughest of all thermoplastics.) can even be printed and polis 
=> 
<i 4 
SO RESISTANT TO CHEMICALS SO STABLE SO UNLIMITED IN COLOR 
it is used to make storage battery casings. dimens ipaally (will not warp, swell, sibilities— pastels, vivid opa a 


shrink) is used for drawing instruments i lace ed transparencies, and pearl effects 





SO RESILIENT SO CLEAR SO LOW IN COST 
it is the standard for ping-pong balls. it is used for identification card windows. itis used to make thousands of beautiful, 


laenpensie e trinkets and novelties. 


HERCULES POWDER, COMPANY 


INCORPORATED 
916 Market Street Wilmington 99, Delaware 


cP 44 











FREE check chart 
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These are a few of the several 

hundreds items which Hemceo skill and 
manufacturing facilities have made. Large pro- 
duction runs of these and many other military 
items have come through for the Army and Navy 


on time, and according to rigid specifications. 


This same dependable service will again be avail- 
able for peacetime items, including compression, 
injection, and transfer moldings of phenolic, urea, 


cellulose and other plastic molding materials. 
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THE BRYANT (SEPP EE EE ELECTRIC CO. 


Bridgeport Connecticut 


A SUBSIDIARY OF WESTINGH MANUFACTURING COMPANY 
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WHAT CAN YOU DO WITH 


Plexiglas 





as 


PLEXIGLAS “Bubble” conopy 
on the Republic Thunderbolt 


—FORMED BY A FAST, IMPROVED PROCESS? 


HE latest word in plastics fabrication is a PLEXIGLAS 

“bubble” canopy designed for use on fighter planes. 
Developed in cooperation with the Army Air Forces and 
leading aircraft manufacturers, the PLEXIGLAS canopy is 
produced by means of a special new vacuum-forming 
process developed in our plants. This new fast method 
requiring a minimum of equipment, permits the forming 
of large, one-piece curved sections of PLEx1cLas, and — 
most important — preserves the excellent optical qualities 
of PLEXIGLAS sheet. 

To users of plastics this new process opens an entirely 
new field of possibilities for utilizing such inherent advan- 
tages of PLEXIGLAS as exceptional strength, resistance to 
chemicals, permanent transparency, dimensional stability 
and low water absorption. The new method greatly 
extends the range of designs that can be executed in 
PLexicLas— makes possible the economical fabrication 
of many parts which might be impractical to mold on 
compression or injection presses because of size or die 
cost considerations. 


Typical of the many new products which can be made 
of Piexicias by this process are lighting fixtures, radio 
cabinets, business machine housings, displays...In all 
probability a vacuum-formed PLEXIGLAS part can im- 
prove the performance or appearance of your product, 
too. We'll be glad to tell you more about it — or to assist 
you with any phase of your work with plastics. Just 
write or call our nearest office: Philadelphia, New York, 
Detroit, Chicago, Los Angeles, Cleveland. Canadian 
Distributor: Hobbs Glass Ltd., Montreal. 





Only Rohm and Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS* 
“Formerly CRYSTALITE Molding Powders 





Prexicias is the trade-mark, Reg. U.S. Pat. Off., for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company 
Represented by Cia. Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities 


ROHM‘“& H 
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Tore Scaring Performance at Lawer Cost : P , wth 







Of course, you'll have to sweat out extra production after 
the war in order to... 


1. Hold your competitive position 
2. Break into new markets 
3. Cash in on the flood of postwar orders before the 
peak demand dries up 
So, right now, make sure that the new designs on your 
drafting boards are developing around these high-perform- 
ance, heavy-duty 
bearings. Bearings 
that insure longer 
life at higher 
speeds, and under 
heavier loads. 
























RIGHT ANGLE LOADING IS THE REASON 


One look at the diagram tells you why Rollway’s right-angle 
loading insures more performance per unit of cost. There are no 
compound loads to muddy up the stress analysis or to aggravate 

wear and cause premature failure. Loads are resolved into their 
simplest components of pure radial and pure thrust. And each 
of these separate components is carried by a separate roller ao 
assembly AT RIGHT ANGLES TO THE ROLLER AXIS. ” 
That means oblique resultants and compound forces are out. 








There’s no squeezing action to force the rollers from between 
the races, hence less end-rub and less roller-end wear back. 
Each separate assembly safely carries heavier loads at higher 
speeds, or gives proportionately longer life at the same 
load and speed. 

DON’T DELAY Send a sketch, drawing or detailed 
specification for free bearing analysis by Rollway engineers. 
The right type of bearing will make a vast difference in 

the ultimate performance and market for your product. 












BEARING COMPANY, INC., SYRACUSE, NEW YORK 







NG HEAVY-DUTY BEARIN«( 


SALES OFFICES: Philadelphia * Boston « Pittsburgh * Youngstown + Cleveland © Detroit © Chicago « St. Paul © Houston - Tulsa » Los Angeles 
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We in the plastics industry know better. We know 
that metal will still be used to make machinery and 
to make a lot of other things that plastics can't 
make. But we also know that plastics have a really 
cooperative role to play in alliance with other 
materials. 


For instance, we make a lot of plastic tubing. 
Some of it is flexible, some of it is rigid. It can 
be used in many applications where its insulation, 
chemical and weothering resistance and other 
qualities are important. It is being used in metal 
_ planes, with wooden structures, etc. And plastic 
tubing will have many more postwar applications. 


MACOIDhas always been known as an innovator in 
plastics. Not only did we invent the modern method 
of extruding plastics, we have also consistently 
developed new items, new application for plastic 
extrusions under conditions of war and peace. 


We are working with designers in all fields on post- 
war production. Not dream stuff, but actual, prac- 
tical economical applications for extruded plastics. 


We also do injection molding. 


PLASTIC EXTRUSION 











pectalists 


@ PLASTICS DIVISION 





in the fabrication and molding of plastics 
using a /aminated base, we have pioncered in 
the production of such plastics used in a 
widely diversified list of products. 


Various aircraft parts, many of which are 
primary structures, are among the list of 
highly successful applications of this strong, 
durable, lightweight plastic... which is 
particularly adaptable to molding into com- 
plicated shapes and compound curves. 


Another outstanding development, the result 
of a specialized McDonnell technique, is the 
production of a ome-piece plastic case. Strong, 
shock resistant, moisture and fungus-proof, 
such cases are adaptable to the requirements 
of a host of peacetime products. 


We shall welcome the opportunity to discuss 
with you the possibilities of plastics in the 
production of your products. 





M°DONNELL Acoraft Corporation 


y PLANES : PARTS - PLASTICS * SAINT LOUIS-MEMPHIS « 
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TYPE OG 
LOUIS ALLIS 
OPEN “PROTECTED” MOTORS 


Frame 225 Illustrated 


Atuatlable Now — 44 Complete Line 


Type OG Louis Allis motors have given a splendid 
account of themselves in the war program for over two 
years—they are not a “new” line—They have been tried 
and proven in the most exacting and critical work of the 
present war effort. 


These motors are now available in a complete line—in 


AC they are available from ¥2 to 500 HP and in DC 
from *%4 to 200 HP. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 








Simple, Sturdy, Precision Construction Throughout. 


Every part of the Louis Allis Type OG open “protected” motors 
are carefully engineered and precision built to assure long life of 
dependable service on the tough jobs. 


Fourteen points of in-built quality construction are pointed out in 
the above disassembled view. Upon request a copy of new fully 
descriptive bulletin will be sent. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 
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Tomorrow’s Headlines in Plastics Come From Eclipse Today! 




















ENTHUSIASTIC... ASTIC! 


ANY QLD PLASTIC MOLDING CO. | 


PLASTIC? 
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NEW TRIP 
GeLipe® MOULDED PRODUCTS CO. 
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1F YOU ARE THINKING OF PLASTIC PARTS 
LARGER THAN ANY PRESENTLY MANUFACTURED... 


GomudleGaljpse 


In the past, many product parts were considered fantastic in plastic, solely 
because of their large size. This is no longer true. We, at Eclipse, did some 
dreaming and planning and installed new moulding equipment, Apable of 
producing plastic parts-larger than any presently manufactured. 


LEADERSHIP ! 

















Here, then, may be one answer to the plans of your Design Engineers, and 
to the leadership dreams of your Sales Manager. At any rate, it costs you 
nothing to find out. Our new equipment, new facilities, and experienced 
“know-how” are available for your planning, ready to work with you. 
















NOTE: A complete 
fabricating department is operating, 





producing completed assemblies. This too, 






FACILITIES: Compression, Injection, Extrusion, Fab- 


b t f " . ° " " 
ee ee ee ee > eee rication, Combination Assembly, Design Assistance. 





production problems. 


— Cclepse Moulded Products 


5158:— North 32nd Street, Milwoukee 9, Wisconsin 






CHICAGO © DETROIT © NEW YORK * CLEVELAND * KANSAS CITY 


COMPRESSION © INJECTION © EXTRUSION MOULDING I ALL PLASTIC MATERUALS 
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COMING ...in Commercial Quantities 


ALLYL ALCOHOL 


ALLYL 
CHLORIDE 


HESE new chemicals . . . allyl alcohol, 
Tayi chloride and diallyl ether . . . will 
be available in commercial quantities from 
a new Shell plant now under construction. 


Chemists may look forward to the syn- 
thesis of many new compounds from these 
base materials. Your inquiries are invited. 


Ms | : ' i } ( HI FE M IC AL Division of SHELL UNION OIL CORPORATION 
4B4R A 4! if 100 BUSH ST., SAN FRANCISCO 6, CALIFORNIA 


W YORK 20. TRIBUNE BOWER, CHICAGO II 








ACCURATE 


TRANSFER MOLDING offers sure accuracy in the handling of thermosetting 


plastic materials. This process, for the first time, made plastics a really precision 





industry. 


The piece shown on the page illustrates almost perfect accuracy in every dimension. 
It is just one of thousands of items molded by the TRANSFER process for all 
industries. Even the high impact materials can be handled by TRANSFER 
MOLDING with great precision. 





The extra demands of war for precision 
plastics have high-lighted the contribution 
of TRANSFER MOLDING—have accel- 
erated the steady trend toward TRANSFER 
MOLDING in the plastics industry. 





SHAW INSULATOR CO. 
IRVINGTON SSHAWES> NEW JERSEY 
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*Jack and complete disconnect bonding jumper designed and assembled by Aircraft-Marine Products, Inc. 





ASSEMBLED* 





THE MOST ECONOMICAL METHOD 


& opsere gage specifications require that 
every part of a military aircraft be electri- 
cally bonded. This precaution eliminates the haz- 
ard of fire that might result from electrical energy 
built up in one section of the plane being sudden- 
ly discharged to another, creating an arc. 
Disposable gas tanks, engine cowls and other 
accessory parts are fitted with a length of high- 
conductivity cable. When the units are assembled 
the jack on the cable is plugged into a receptacle 
on the plane. These jacks are made by MULTI 
SWAGE at a fraction of the cost of other methods. 
The BEAD CHAIN MULTI-SWAGE PROCESS 


forms small metal parts from flat stock. No 
metal is cut away and there is no drilling, thus 
no waste. Parts can be produced in volume and 
at high speed by MULTI-SWAGE while holding 
tolerances accurately. Our Research and Develop- 
ment Division will gladly assist you. Write for fur- 


ther information 











These are typical 
Multi-Swage’’ prod 
ucts, This process will 
turn out large volume 
speedily while main 
taining close tolerances 
accurately. 










BACK THE ATTACK 
BUY MORE WAR BONDS 


METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTE 


THE BEAD CHAIN MANUFACTURING COMPANY 


86 MOUNTAIN GROVE STREET, 
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BRIDGEPORT 5, CONNECTICUT 
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PRODUCTION COSTS 
PRODUCTION RATE 
IMPACT STRENGTH 
FINISH 


Split seconds count when an enemy craft 
is sighted. Every lookout brings his binoc- 
ulars to sharp focus and reports the bear- 
ing shown on his Mark V Surface Lookout 
Alidade. From these readings, fire control 
can compute the range, whereupon our 
ships’ guns swing for action. 


Alidades were formerly machined by skilled 
labor from then critical metal, but the time 
came when their production had to be 
vastly stepped up. The Navy turned to 
BakeLire plastics —with results that point 
the way to product improvement and pro- 
duction economy for the “lookout men” of 





WHAT THE ALIDADE MEANS 


fo the “Lookout Men” 
of War and Industry 


BAKELIT 


TRADE-MARK 


Cut 50 pew cent 
a Ves ME? Faolé (fF 
Much Creal 
Wox,.-Covitnib le” 


industry. The new alidade, molded from 
BAKELITE impact-resistant phenolic mate- 
rials is produced four times faster than its 
predecessor—costs are reduced 50 per cent 
—corrosion is wholly eliminated. 


The success of the alidade was assured 
because designers, fabricators, and 
Bakelite Plastics Headquarters worked 
together as a co-ordinated team. Sim- 
ilarly, your products can benefit from the 
same teamwork, and from the employment 
of a Baxewire plastic material with the 
exact properties to meet your individual 
requirements. 


PLASTICS 










Produced by Day 
strom Corporation 


Molded Parts by 
Northern Ind watr vs 
Chemicas Company 


If you have a problem affecting essential 
production, our Development Laboratories 
and technical representatives will be glad 
to work with you. If you are planning for 
the future, write for Booklet 15M. 


TRADE CB) wns 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon ¢ orpotation 


go East g2np Street. New York 17, N. 


UCC) 
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how simple it is. All you do is set the 

Taylor Flex-O-Timer, push the but- 

ton, and it does the rest! Here’s what 

this set-up gives you: 

@ Fully automatic, accurate timing — 
reproduces cycles “on the button” 
every time. 

@ Small auxiliary timer within the 
Flex-O-Timer case times molding 
period only, without disturbing 
main settings on the Flex-O-Timer. 


@ Manual selection of Preheating, 
Bumping or Gassing, and Restrip- 
ping. 

@ Handy “inching” button for clearing stripping pins 
for next load. 


It’s flexible enough for any material you want to use— 
with just a few simple adjustments of the Flex-O-Timer 
dial. It pays for itself in better production and fewer 
rejects. Call your Taylor Field Engineer. Or write 
Taylor Instrument Companies, Rochester, N. Y., or 
Toronto, Canada. /nstruments for indicating, recording, 
and controlling temperature, pressure, humidity, flow and 
liquid level. 


BUY ANOTHER WAR BOND TODAY! 
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at this drawing for an idea of what Taylor Auto- 
matic Control can do for your plastics molding 


' press. It looks like a month’s work for your best 


engineers. But it isn’t. It’s all done. The whole 
Taylor Co-ordinated Control System comes to you 
complete in the compact panel shown below, ready 
for installation. 























MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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ALUMINUM 
Cordo - Bonded 


to 


PLYWOOD 


(Resin-Bonded Fir Plywood! 








Cordo-Bond 


INTACT _ 





CORDO CHEMICAL CORPORATION 
34 Smith St., Norwalk, Conn. 


INDUSTRIAL COATINGS «+ FINISHES 


INDUSTRIAL ADHESIVES 






: 1500 Ibs. : 
‘ CONCENTRATED | 
: BEAM : 


Actual Photograph 


CORDO-BOND Adhesives may be able to 
solve some of your present or post-war prob- 
lems in bonding metal, plastics, wood, glass, 
paper, cloth or leather. Please write, giving 
details for specific analysis or request Cata- 
logue outlining CORDO-BOND Adhesives, 


uses, characteristics, bonding processes. 


CORDO-BOND 
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How to get a Resin that | 


eel Wilnt les 


Ke. P.C. PRODUCTION-STABILIZED SPECIFICATION RESINS 
are held within such extremely close range of chemical 
variation that no perceptible variation of performance 
in practical use occurs. Large industrial users attest 
this fact. A C.P.C. Laboratory Inspection Report, with 
each shipment, describes each shipment’s complete 
chemical characteristics. 






























= TWO MAJOR DIFFICULTIES encountered by resin users 
today are, in most cases, avoidable. One (failure of a 
resin to meet the precise requirements of a job) most fre- 
quently results from the use of “‘stock’’ resins only approxi- 
mately suited to specific applications. The other (lack of uni- 
formity in resin performance) results from chemical varia- 
tions in successive shipments of a resin, which are due, in 
turn, to lack of exacting laboratory control in that resin’s 
production. 





Waen A LITTLE RESIN 





Large industrial users depend on 
C.P.C. for dependable resin per- 
formance because C.P.C. special- 
izes in the development of resins 
for specific applications—AND—be- 


the world’s largest chemical firms 
make synthetic resins—equally 
important industrial firms come to 
C.P.C. for practical solutions to 
difficult resin problems. 


cause C.P.C. so stabilizes produc- 
tion of each specification resin that 
the performance of every shipment 
delivered is identical with the first. 

That is why—though some of 


if YOU HAVE A RESIN PROBLEM draw freely 
vpon the wide experience of C.P.C. We will 
gladly work with you on any resin problems 
or discuss with you the possible advantage of 
using resins in any operation or process. Write 
Central Process Corporation, 1401 Circle Ave., 
Forest Park, lilinois. 





CENTRAL PROCESS 
CORPORATION 
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MADE A BIG DIFFERENCE! 


A leading manufacturer of aviation equip- 
ment (name on request) presented this 
problem: This manufacturer’s carburetors 
are vital equipment for motors of Ameri- 
can fighters, bombers and transports. In 
these carburetors, a rubber diaphragm is 
sandwiched between two parts of a metal 
housing. Lack of rigidity made it slow and 
difficult to insert bolts without damaging 
diaphragm. If diaphragm could be bonded 
to a metal ring, assembly time would be 
cut, and safe removal, cleaning and re- 
placing of diaphragms facilitated. A metal- 
to-rubber bonding agent, resistant to im- 
mersion in gasoline, benzine, alcohol, not 
acid activated—and—wunearying (within 
practical limits) in chemical content —was 
required. C.P.C. created a resin—a thin 
jilm of which does that job— meeting all re- 
quirements. That C.P.C. Resin is now 
SPECIFIED ‘for the job. 














—_—_— 


Starti Ly 
| 


1 
at | 





Starting 


fend 


Stops \ 





" na a 
intial SES 


Starting screw 2. Applying 


lock-washer 


se 


THE O£LD way oa 


+2, tiny + 


: ’ 
Starting screw 2. Positioning 3 
HT SPEED NUT 


i ths 


5. Tightening with 


power screwoariver 


a aa —_ ) OPERATIONS — 





Tightening with 
power screwdriver 


vend a SPEED NUT is a self-locking nut, too, that weighs less, 
stops vibration loosening and cuts assembly costs 40-50% . 


The SPEED NUT method requires only 3 
hand operations as shown in photos 
above. And only 2 parts are needed in- 
stead of 3. Why go through 5 hand 
operations when only 3 are necessary? 
Why handle 3 parts when only 2 are 
required? For an eye opener on the 
economies of the SPEED NUT system just 
multiply this 40% motion-saving by the 
millions of fasteners you use per month. 
Then add to that the saving by elimi- 
nating 1/3 of the parts. Your figures 
will amaze you. The winning products 
in postwar competition will be those 


PAS TES T 


=_=— Upeed, 


THINGS 


that are assembled faster and protected 
against loosening from vibration. Bil- 
lions of SPEED NUTS were used before 
the war and on war products, too. More 
billions will be used on postwar prod- 
ucts. Over 2,000 shapes and sizes. Engi- 
neers who move up faster are those 
who know how to make assembly lines 
move faster. Write for literature. 


TINNERMAN PRODUCTS, INC. 


2048 FULTON ROAD, CLEVELAND 12, OHIO 
in Canada: Wallace Barnes Co., Lid., Hamilton, Ontarie 
In England: Simmonds Aerocessories, LUid., London 


iN FASTENING S 


* 


[Pa TENTE db] *Trademark Reg. U. S. Patent Office 
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RIGID... 


PUMP 


softes 





NIXON C/N is flexible enough to a 
lend itself to the forming of irregular 
shapes under heat and pressure, yet it ANTE 
is rigid enough to use for instrument tat 
keys, tooth brush handles, fountain 
pens and mechanical pencils, combs, 
toiletware, shoe heels, covering buck- — 
les, etc. 

BOMI 
NIXON C/N is a versatile plastic . . . as 
possessing qualities of toughness, re- ia 
siliency, colorability, stability, and i ~ a 
ease of fabrication. = - 


Nixon Nitration Works, Nixon, N. J. 


NIXON PLASTICS 


NORTHWEST PLASTICS INDUSTRIES « 921 Terminal Soles Building, Portland Oregon + 415 Fourth Cherry Building, Seattle, Washington 


HOBBS GLASS, LTD., Cenadian Distributors — Quebec «+ Montreal « Ottawa «+ Toronto « Hamilton « Brantford « London « Windsor « Winnipeg 
Moose Jaw « Saskatoon + Vancouver «+ Victoria 






PUMP RINGS made of Micarta do not 


soften in service, wear slowly, and will \ 


not score cylinder walls. 


ANTENNA MASTS of Micarta hold the 
antenna taut without yield or wobble 

. + withstand wide extremes of pres- 
sure and temperature. 


BOMB RACKS have been successfully 
molded of Micarta . . . furnish an ex- 
cellent example of Micarta’s strength 
and the skill of Westinghouse engineers 
in intricate molding assignments. 


with strong, lightweight 


MICARTA 


Another example of versatile Micarta at work 


Bullets for a plane’s chattering wing-guns are stored in 
long, looping belts. To guide each bullet accurately into 
firing position, plane makers are now using chutes formed 
of MICARTA—‘‘444’’, the light, strong sheet plastic. 
Here’s why: 

MICARTA weighs approximately one-half as much 
as aluminum of equal strength—helps eliminate super- 
fluous weight in the plane. 


MICARTA rates high in flexural, compressive and 
impact strength. In high altitude flying, as temperatures 
decrease, Micarta acquires added tensile strength. 


MICARTA “444” is easily and quickly produced with 
inexpensive wooden molds. Sheets are subjected to heat 
and pressure, and formed into strong, intricate shapes. 


This new, Micarta “‘444”’ is now accepted for use as trim 
tab fairing, accumulator covers, aviator’s chart cases, 
fuselage tail-wheel housing, wing-gun ejection chutes. For 
further information and your copy of the new Micarta 
Data Book, B-3184-A, write Westinghouse Electric & 


Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. 
; J-06346-A 
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6 ie “Don't Look Now,’’sign is up for many 
; amazing and market-upsetting plastic devel- 
| opments that are the result of wartime re- 


search and use. 


Owens-Illinois is imaginatively alert to the 
possibilities in plastic packaging after the war. 
It may be very much worth your while to in- 
vestigate the demonstrated ability of Owens 
Illinois to create distinguished packages that 
stand out conspicuously on retail shelves and 


insistently cry, ‘“‘Look—now!”’ 


CLOSURE AND PLASTICS DIVISION 


OWENS-ILLINOIS GLASS COMPANY 


TOLEDO 1, OHIO 
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THE FINEST IS LESS E NSIVE IN THE LONG RUN 


GENERAL MOLDED PRODUCTS INC 


GENERAL OFFICE AND PLANT DES PLAINES ¢ ILLINOIS 
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PLASTICS 


If the product or part that you're 
thinking about is in that category, 
we would be the first to tell you so. 
What you want, we believe, is an 
honest, accurate answer to the 
question “Can it be made from 
Plastics of one kind or an- 
other?” 


More particularly—‘Can it 
be made better, at the same 





cost, or as good, atalowercost?” 


We shall be very glad to tell you 
without obligation just what the 
possibilities are. 


Ours is a complete service, from 
creative design to finished 
production, and the door is 
open right now for post 
war planning. Why not 


arrange an appointment? 


Pa ECISION 


eal 


1724 W. INDIANA AVE., PHILADELPHIA 32, PA. 
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OLSEN-BAKELITE 


PLASTIC cummin 
FLOW 
TESTER 





The Recoe 
Laborato 


_ Provides for controlling and varying the temperature 
; being applied to the material being tested. 







square inch up to 3,000 Ibs. per square inch. _ 
3. Determines the properties while these 
conditions are place. 
4, Assures an accurate means of observing and recording the 
results of such changes. For this purpose an automatic record- 
ing device is furnished. 


5. Thus the machine plots the flow of the material against time. 















2. Provides for application of pressure in units of 100 Ibs. per 





TINIUS OLSEN TESTING MACHINE CO. 


pre baad aa Aap eg po ()7 $580 NORTH TWELFTH ST., PHILADELPHIA, PA. 

Representatives: PACIFIC SCIENTIFIC CO. Los Angeles, 

By ofthe testing equipment. A W4 San Francisco, Seattle—Mine & Smelter Supply Co., Denver, Colo. 
PHYSICAL TESTING EQUIPMENT © BALANCING MACHINES 
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HOW FAST IS A MOLDING CYCLE? 


That's something like asking, ‘How long is a piece 
of string?” Experienced molders know that many 
factors influence the speed of an injection molding 
machine in actual production, one of the most im- 
portant of which is the rate of heating. Regardless 
of potential cycling speed, no machine can make a 


molding any faster than it can plasticize the charge. 


Lester machines top all others in production speed 
for exactly this reason. The patented Lester injec- 
tion cylinder plasticizes a given charge at 10% to 
30% higher speed than that afforded by ordinary 
heating cylinders. This is accomplished by a ring- 
shaped heating chamber which applies heat simul- 
taneously to both sides of a thin annular section of 


- 







sHAPIN? 


material, plasticizing it not only more quickly but 
more evenly and thoroughly as well. 


As a Case in point, one Lester user* reports that two 
12-ounce Lesters in his plant are producing 30% 
faster than his other machines of similar rating. 
Needless to say, he plans to buy Lesters exclusively 


from now on. 


Lesters make better moldings, too. Would you like 
to have additional data to prove this statement? 


Just drop us a line. 


It will pay you to learn more about injection mold 
design. Write for your free copy of Islyn Thomas’ arti- 
cles on this subject, reprinted from Modern Plastics. 


*Name on request. 


OF TOMORe 
> ~c> Ow 
a 
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INJECTION 


< . . 
“" Molding Machines 
Nationaal Distributors: LESTER-PHOENIX, INC, 


2711 CHURCH AVENUE « CLEVELAND 13,OHIO 
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Wor: making facilities are the yardstick by 


which to measure your molder . . . for engineer- 
ing skill, the finest molding equipment and the 
most rigid inspections are valueless unless the 
job gets off to a good start in a good mold. 
Your molded plastic parts can’t be better than 
the mold in which they are formed. 


ENGINEERED 


Compression, Transfer, and Injection Melding 


* * * 


Extruded Vinyl or Acetate Tubes and Shapes 


x * 


Cellulose Nitrate Reds, Sheets, Molded Parts 


** 


Meld Engineering and Complete Mold Shop 


a © See 


AUBURN BUTTON WORKS 


FOUNDED IN 


o> 


IAF ok 


ae 2, 


Shown in the photograph above are both sections of the mold in which 
Bausch & Lomb Safety Goggle Frames are made. Because a thermo-pl!astic 
material was suitable for this use, the injection method of molding was used, 
lowering costs and increasing the rate of production. Although the frames 
are threaded, note that the shape of the guides is such that they open and 
close the split female die as the mold is opened and closed, permitting auto- 
matic ejection of the molded product and eliminating the need for hand 
unthreading. Note also the intricate detail and the high polish of the interior 


of this mold. 


On your next molded plastic job, get in touch with Auburn. Learn 
how Auburn’s complete service can help you. 


PRODUC Be 


INCORPORATE D 


1876 


AUBURN, N.Y. 
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lightweight...seves shipping 
weight... cuts finished costs 





Postwar PRODUCT PLANNERS — if you want 
to get the look and feel of quality in your 
products, yet keep them priced for mass sell- 
ing, you’ll want to know more about Lustron! 


MOo.LpErRs — if you want steady volume in 
your postwar production, you'll find Lustron 
one of your most important sales tools! 


A A 
Sy <> xy 
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With their sleek, clean lines and clear, lus- 
trous finish, products and parts of Lustron 
look and feel like quality. 


They range in color from clear, sparkling, 
transparent, through delicate pastels to deep, 
rich opaques. 


They are odorless, tasteless and are unaf- 
fected by alcohol, alkali and all but strong, 
oxidizing acids. 

Thanks to their exceptional dimensional 
stability, they can be designed to close toler- 


The broad and versatile Family of Monsanto Plastics includes: 
Lustron polystyrenes @ Cerex heat resistant thermoplastics 
Vynate vinyl acetals ¢ Nitron cellulose nitrate ¢ Fibestos 
cellulose acetate © Resinox phenolics @ Resimene mela- 
mines. Forms in which they are supplied include: Sheets ¢ Rods 
Tubes ¢ Molding Compounds ¢ Industrial Resins ¢ Coating 
Compounds ® Vuepax rigid, transparent packaging materials. 













con be moided by fastest, most 


| economical methods 








excellent dimensional! stability 


resistent te eleeheo!l, alkali 
acids 


.-- for luxury appeal at bargain basement costs! 


ances that would be impossible with any 
other plastic. 
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Those are advantages well worth a premium 
. yet Lustron molding compounds cost less 
per pound than any other type of thermoplastic. 
Since they also weigh less than any other 
rigid plastic, they also produce more finished 
products or parts per pound. 
Finally, they can be injection molded, the 
fastest, most fully automatic and most eco- 
nomical of present molding methods. 


* * * 


Obviously you will be seeing a lot of Lustron 
in postwar products . . . and you will be hear- 
ing a lot about Lustron in postwar markets. 
If you want to start now on plans to boost 
your postwar sales with Lustron, write: Mon- 
SANTO CHEMICAL COMPANY, Plastics Division, 
Springfield 2, Massachusetts. 
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SERVING INDUSTRY... WHICH SERVES MANKING 
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C-D NON-METALLICS FOR VITAL JOBS 









THIS CELORON 


Molded Plastic Gunsight —— — 
Bracket must be light in 

weight, yet strong and 

tough. 



























ONTINENTAL-DIAMOND Non-metallic mate- 
C rials offer designers a wide range of desirable 
properties ... controlled by C-D Engineering to 
meet specific electrical, mechanical and thermal 
problems. 







THESE 


e Ext > Strength 
DIAMOND FIBRE rae 
Glider Fairleads must be . Light Weight 


light in weight, strong, and @ Resilience 
highly abrasion resistant. : 
e Moisture Resistance 
e Chemical Resistance 
e High Electrical Insulating Properties 
e Heat and Cold Resistance 
© Readily Fabricated 
C-D Non-metallics are available in standard 
THIS DILECTO forms of sheets, rods and tubes . . . or in parts 


Angle, used to brace baffles fabricated to specifications. . . for complete tech- 

in a Bullet Sealing Fuel nical and mechanical data, send for Bulletin GF. 

Tank, must be strong but 

resilient, and must be oil DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 

and gasoline proof. West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 
CM-44 : 
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of Laminated Plastics since IPITI—m—NEWARH 28+ DELAWARE 
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~~ with Thermex:-h. f,-feating! 
“< FA Thermex high frequency heating of preforms eliminates 
¥: = ie faulty centers and gives many: other, molding advantages 


You're never troubled with granular or spongy moldings, such as 
you see here, when you heat preforms with Thermex. Thermex 
high frequency heat, being uniform, drives out volatiles, thus 
eliminating gas pockets. All of the preform is perfectly plastic and 
flows quickly into all corners of the mold cavity. A complete 
equalization of molding pressures is combined with quick, homo- 
geneous curing. You also gain by faster press closing, lower pres- 
sures, longer mold life, less insert and pin breakage, and elimination 
of shorts. You can mold a wider variety of materials, make larger 
and more complex moldings and effect deeper draws. Thermex 
offers a complete range of heating capacities — all fully automatic, 
self-contained and portable. Write for complete information and 
data — The Girdler Corporation, Thermex Div., Louisville 1, Ky. 


CVE, 


A GIRDLER PRODUCT 














The first Industrial *HIGH FREQUENCY dielectric heating equipment 
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~ THAT “ADD UP” 
COUNT ON WITCO STEARATES 


Witco’s Calcium and Zinc Stearates are unex- 










celled as plastics lubricants or as water repelling 
agents. They are exceptionally pure .. . fluffy in 
texture and free from all traces of greasy lumps. 


Send for trial samples and further details. 









| €i[is3 Wrzzreo CHEMICAL CONTPANY bs. trons 


[FORMERLY WISHNICK-TUMPEER, INC.} 
ve 295 MADISON AVENUE, NEW YORK 17,N.Y. ° Boston + Chicago ~- Detroit + Cleveland * Akron ~- London 
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pee MATERIALS, you know, vary 

considerably. Not only in regard to 
physical properties after molding, but 
in regard to molding behavior as well. 
In other words, your plastic part has to 
be designed in full recognition of your 
material, That’s why we say that the 
selection of material is another job for 
your custom molder! 

But Kurz-Kasch does more than team 
up these two functions. In growing up 


with the plastics industry, we’ve found 


Why Kurz-Kasch for Plastics? Kurz-Kasch 
offers a 28-year-old reputation for thoroughly 
engineered, quality production. @ One of the 
largest, best-equipped exclusive 
custom molding plants in the 
country—7 5,000 square feet of 
floor space with 125 compression 
and transfer presses of all sizes. 


BUY BONDS! 





That's a TRICK. Mr. Jones ses ; 


...and we know it / 


it wise to insist that experts on mold- 
making, molding and finishing add 
their opinions during the planning 
stage. This way, you can rest assured 
that your job will be estimated right 
—produced right—and delivered right 
on schedule. 

This service is available from the 
moment you first wonder if. plastics 
will fit into your program. In fact, 
that’s the time to get the most out of it. 


Weurge you to feel free to use it—now! 


Complete mold-making and finishing facili- 
ties @ Extensive production sequences of 
radio-frequency preheating equipment, with 
full experience in their use. 
Completely equipped shop for 
production of inserts @ For sat- 
isfaction in plastics, key these fa- 
cilities into your production line. 


ALL YOU CAN — WHENEVER YOU CAN 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York © Chicago. ® Detroit * Indianapolis ® Los Angeles * Dallas 


St. Lovis * Tororifo, Canada. Export Offices: 89 “Broud Street, New York City 














































WRITE FOR IT... The chart is plastic 


spiral bound to open flat. Closes to file 
size. Has a strong hanger for wall use. 
A copy will be sent to any engineering 
or production executive who requests it 
on a business letterhead. Write to 
Parker-Kzion Corp., 210 Varick Street, 
New York 14, N, Y. 


On the drafting board, or on the assembly line, this new “Users” 
Guide” will tell you at a glance WHAT TYPE of Parker-Kalon 
Selftapping Screw to use... WHERE and HOW to use it. 

All the facts you need are given in only 18 pages of quick-read- 
ing tables, charts and detail drawings. You see which of the 
various types of P-K Self-tapping Screws will give best results 

in the various gauges of sheet metal, stainless steel, structural 
* steel, various castings and forgings, in the different types of plas- 
ties and compositions, in plywood, etc., ete. 

You are shown the type of hole, the size of hole, the drill size 
that is best for the different screw sizes and for different condi- 
tions. Other tables give you screw sizes, recommended depth of 
penetration, head dimensions. Also included are tables of deci- 
mal equivalents; details on special screws and head styles; prac- 
tical production hints on the use of Self-tapping Screws. 

This handy chart will answer the question — “‘Where can I use 
the simpler P-K Self-tapping Screw method to save man-hours, 
speed work, cut cost, increase security. It will help get better 
results from the Self-tapping Screws you now use. 





IF YOU USE SELF-TAPPING SCREWS 


| You Need hia Valuable Guide 


3 to Designers, Engineers, 
at daeleltiadiels mm » 4214 'hah 223 
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PRAISED BY PROMINENT PLANT MEN - - in companies like 
Frigidaire, Iron Fireman Mfg. Co., Sylvania Electric Prod- 
ucts, Farnsworth Television and Radio Corp., Schick, Inc., 
Brockway Motor Co., Bendix Radio Div., Bethlehem Ship- 
building Div., Sperry Gyroscope Co. Typical comments: 


“Will be a great help in our work”. . . “Proven indispens- 
able — we need 4 more copies”... “Very useful because of 
its condensed information and intelligent presentation — 
would like 6 more”... “A remarkable handbook” . . . 
“Will prove invaluable in our design and production” 
. +.» “Best thing of its kind we have ever seeen”™ . . . “Very 
compact and comprehensive”. . . “Of inestimable value.” 


PARKER-KALON 
SELF-TAPPING SCREWS 
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“COMMUNICATIONS HOLD THE OFFENSIVE 
TOGETHER...” 


Troops concentrated. ... supplies brought up. ... the zero 
hour approaches. The signal is given and the carefully 
planned offensive is under way. 


Whether it is storming a height, establishing a beach head or 
a tank assault the success of the operation may well depend 
upon the maintenance of communications. And communica- 


tions depend upon wire. 


Today Royle equipment is playing an important role in meeting 
the demand for plastics insulated wire that can “take it... . 
whether the icy blasts of the frozen north 
or the sticky, sweltering heat of the tropics. 


JOHN ROYLE & SONS <a: 


OF EXTRUSION MACHINES SINCE 








University 3726 


Continental Europe Home Office Akron Ohie 
aU eee” =—8 SS PATERSON 3, NEW JERSEY 
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Put a plastic cap on this aluminum impact 
extrusion, as Alcoa’s customer does, and 
you have the container for an electrical 
coil. But show it to an “Imagineer” and 
you hear a dozen different ideas— 

Flare its open end to make an unusual, 
attractive vase—Turn it upside down on 
a plastic base, wire it for electricity, and 
you have a beautiful table lamp—Extend 
those fins even more than here, and you 
get a superior heat-radiating case for any 
kind of electrical or mechanical equip- 
ment. And so the suggestions go, on and on 

But the method of making this part— 
the impact extrusion process—is even 
more intriguing. One wallop of a press on 
an aluminum blank and it is formed, ribs 








on the inside or out, bosses in the bottom, 
if needed. The Alumilite finish (process 
patented) may be added, increasing cor- 
rosion resistance and making the shell 
most attractive, in plain aluminum or a 
variety of other colors. 

Final costs are often less when you 
start with Alcoa impact extrusions, be- 
cause so little work is required to complete 
them. Winning the war comes first, but 
aluminum is now being used for other- 
than-war purposes as the manpower situ- 


ation permits, Our representative will 
be glad to discuss the availability of 
aluminum with you. Write ALUMINUM 
Company oF America, 2175 Gulf 
Building Pittsburgh 19, Pennsylvania. 





Toe the best ingredients obtainable, 
compound them under relentless labora- 
tory control, toss in a pinch of “know 
how”, add 18 years of chemical manu- 
facturing experience—it’s the recipe 
that produced the McAleer tailored-to- 
fit-the-job bar of composition shown 


above. 


Though sold by the pound, this production finishing 
material represents a value far beyond purchase price 
to its User. The value? Extra performance on the 
job, less waste, elimination of rejects, greater work 


output and lower operating costs. 





Rigid Laboratory Control 
insures uniform quality 
in every shipment 


Use McAleer. 


get more than standards- 





that Guarantees Kesults 


On your next problem involving burr- 
ing, polishing, buffing of metals or 
finishing of plastics, let McAleer pro- 
vide the answer with a quality-con- 
trolled composition formulated to do an 
exacting job, do it well and keep on 
doing it as long as the need exists. 


Standards protect the manufacturer of 


materials which are buffed or polished; but when 


your compositions bear the McAleer trade mark, you 


you are protected all the 


way. Use the laboratory behind the product for results. 


On the Transportation Front, McAleer Rubbing Compounds, Waxes, Polishes and Cleaners 
help to maintain the After-Victory-Value of thousands of America’s Cars, Trucks and Buses. 





MANUFACTURING CO. 


MODERN PLASTICS 





Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 














“MAGNETIZE” YOUR MARKETS — 
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The VALUES you embody in your products determine how 
strongly they may magnetize markets ... and VALUES depend 


on many factors which Mosinee Paperology can improve. 


Mosinee Paperologists are aiding many manufacturers in engin. 
eering “special analysis” papers as product-parts or for packaging 

. to boost VALUES for everyone involved in production, sale 
or use of products improved through the science of Paperology. 


Control of acidity, alkalinity, density, tensile strength, grease- 
proofness, bending-folding-scoring qualities, electrolytic prop- 
erties, uniformity of caliper and weight . . . control of physical 
characteristics that adapt Mosinee papers to the production ma- 
chinery in your plant, to reduce “down-time”, work stoppages 
and maintenance costs, and to speed output, reduce costs and 
increase product-utility . . . these are results obtainable through 
cooperation with Mosinee Paperologists, now available for dis- 
cussions of your present production or postwar plans. 








Please address 
your letter 


DSINEE® PAPER MILLS Ais vd 
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Part of Our Facilities Are Now 
Released for Peace Time Production 





















SIX SEPARATE MANUFACTURING DIVI- 
SIONS FOR LARGE SCALE PRODUCTION 


ENGINEERS, DESIGNERS, CHEMISTS WITH 
FACILITIES FOR PRODUCING METAL 
AND PLASTIC PARTS, AND ASSEMBLIES 


WE ARE ENGAGED LARGELY IN WAR 

WORK BUT ARE GLAD TO TALK WITH 

MANUFACTURERS WHO ARE LOOKING 

AHEAD TO RECONVERSION AND NEW 
PRODUCTS 

ADDRESS YOUR INQUIRIES TO DEPT. B 


BUY MORE WAR BONDS- HASTEN VICTORY 
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WATERBURY COMPANIES, INC. 
Formerly Waterbury Button Co., Est. 1812 
WATERBURY, CONNECTICUT 
































Take a look at those blue-prints of post-war products you’re going to man- 
ufacture. Ask your engineersy-your draughtsmen, to point out the parts 
that are to be fabricated of Taylor Laminated Plastics. Those are the parts 
that will give you light weight withigreat strength . . . attractive appear- 
ance .. . unsurpassed insulating gualities ... the characteristics required 
for extreme machining at high speeds . . . the necessary resistance to 
moisture and solvents . . . the economy of speedy mass-production that 


will be vital in meeting post-war competition, 


Submit your blue-prints to Taylor with the confident knowledge that 


Taylor’s recommendations will be right . . . out of the “blue.” Do it now. 


POST-WAR-PLANNING DEPARTMENT OF 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE~ Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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Already widely and favorably known, these 
a p Y P A EN two RCI products now bear an additional seal 
of approval. Both have passed the required 


production performance tests of the Douglas 


* + Fir Pl “— Cpe ois 
for exterior panel production cactre.c" & oe 


Member of a complete line of phenolic resins 
and varnishes, P-398 Plyophen assures excep- 
tionally high wood failure. P-364 Plyamine— 
P-364 D LYAM ; N a approved for Hot Press operations—is notable 
for low formaldehyde content and consequent 
freedom from noxious fumes. Its record as the 


waterproofing component in V-Board glues 
for concrete form or establishes its high water-resistant qualities. 


Write direct to the sales department in Detroit 
for further details; including the approved 


hutment grade production ideas aca 











pistripurion/ CHEMICALS. INC. 


General Offices and Main Plant, Detroit 20, Michigan 
Other Plants: Brooklyn, New York - Elizabeth, New Jersey + South San Francisco, California: Tuscaloosa, Alabama: Liverpool, England-+ Sydney, Australia 
SYNTHETIC RESINS e CHEMICAL COLORS + INDUSTRIAL PLASTICS “a INDUSTRIAL CHEMICALS 
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The Key to 
the future of / 


\ 
The Plastics field is an infant industry SS 


. . « the foundation for its future is 
being laid right now. Make sure that 
foundation is set on bed-rock . . . the 
bed-rock of solid, scientific facts and 
information upon which you can 
plan for expansion, new uses, new 
products, improvements in present 
products, and more efficiency in 
manufacture. 

At the laboratories of the United 
States Testing Company, Inc., Plastics 
are tested, analyzed, evaluated. Their 
physical properties are probed, their 
field of practical application is 
studied. 

Manufacturers of Plastics in the raw 
state... manufacturers of Plastic 
products . . . and large scale users of 
Plastic merchandise . . . are invited to 
employ any or all of our tests in plan- 
ning for the great future of Plastics. 


Member of American Council of Commercio! Laboratories 








Wd. 


SCIENTIFIC PLASTICS 
performed by the 


Impact Strength 
Flexural Strength 


Compressive Strength 





Tensile Strength 
Modulus of Elasticity 
Distortion under Heat 


Deformation under 
Load 


Rockwell Hardness 
Mold Shrinkage 
Density 

Hot Oil Test 
Acetone Extraction 
Water Absorption 


TESTS 


UNITED STATES TESTING CO, inc. 


Light Diffusion 
Color Fastness 
Flammability 


Resistance to Chemi- 
cal Reagents 


Power Factor and Di- 
electric Constant 


Dielectric Strength 
Insulation Resistance 
Volume Resistivity 
Hardness 

Thermel Conductivity 
Specific Heat 
Thermal Expansion 
Molding 


Write for Price List of our 
complete testing service 


UNITED STATES TESTING COMPANY, 


PHILADELPHIA, PA. + BOSTON, MASS. 
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ESTABLISHED 1880 


HOBOKEN, 
WOONSOCKET, R, I. - CHICAGO, ILL + NEW YORK, WN. 


NEW JERSEY 


INC. 
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In giant presses sheets of selected Douglas fir veneer, a bonding agent of heat-set 
plastic, and a surfacing film of a remarkable new fibrous plastic are permanently 
fused together. The result—INDERON. 














for Postwar Planners 


WHAT IS INDERON? 


INDERON is a new stabilized structural product. Doug- 
las fir veneers, plastic glues and a fibrous plastic film 
are chemically and infrangibly united under high heat 
and pressure to produce a complete, finished material in 
large panel form. INDERON is neither a plastic nor a 
plywood, but an alloy retaining the better qualities of 
both 


WHAT ARE THE PROPERTIES OF INDERON? 


INDERON is waterproof, with a dense hard finish 
highly resistant to abrasion, impact, vapor permeation 
and water absorption. |NDERON needs no surface pro- 
tection, no decorative treatment, no structural support 
INDERON is stable. It does not warp or twist. It com- 
bines BEAUTY .. . STRENGTH... . DURABILITY. 


IS INDERON CURRENTLY AVAILABLE? 


INDERON, developed primarily as a packaging material 
for the Air Corps, was later adopted by all branches of 
the services for a wide range of specialized applications, 
particularly where resistance to tropical fungus, termites 
and weathering was important. While these vital war 
needs have taken practically all production, INDERON 
testing and research have continued—and after the war 
this unusual product will emerge as a new, distinctly 
different structural material. 


MODERN PLASTICS 





The unusual physical properties of INDERON sug- 
gest many uses in coach and car construction. As 
a liner for the Chicago and Northwestern wet pulp 
car, shown above, all necessary requirements for 
this difficult type of service were met by 
INDERON. It is tough, hard, easy to install, low 
in cost. 


INDERON is waterproof, effectively stops vapor 
transmission, creates an enduring surface, can be 
installed on both the interior and the exterior of 
freight cars. INDERON is considerably stronger 
than plywood, needs no paint or finish 





INDERON is successfully serving the Army Air 
Corps as the preferred material for packaging 
many vital parts, medical supplies and delicate 
instruments. INDERON has also been used for 
many other important war purposes, and has prov- 
en its ability to resist tropical fungus, termites, 
weathering and water immersion 
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Buffelen Lumber & Mfg. Co. 
Tacoma |, Washington 


Washington Veneer Co. 
Olympia, Washington 
manufacturers 


Chicago Sales Office: 
9 So. Clinton St., Chicago 6 
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A FEW 
BANBURY ADVANTAGES 
O More uniformly mixed stocks 
produced. 
Positive, automatic, mechani- 
cal control of entire mixing 
procedure. 

© Savings in production costs 
often sufficient to pay for 
an installation in a year or 
less. 

© Less floor space for equal 


© More efficient and economi- 
cal handling of materials. 
© Close contro! of mixing tem- 


peratures. 

© Safer and cleaner operating 
conditions. 
Variety of materials, colors 
or formulas processed with- 
out difficulty. 
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A NEW BULLETIN 
MIXERS IS NOW READY 


ee pages of description and illustrations give up- 
to-the-minute details of the latest developments in Banbury 
Mixers. 


The many applications of this money-saving and product-improving 
machine in the rubber, plastics, linoleum, asphalt, paint and other 
fields are discussed . . . features of design and construction are 


described . . . a table of sizes, capacities, dimensions, etc., is in- 
cluded . . . specific information on installation and operation is 
given. 


A number of photographs illustrating the various sizes and types 


% = of machines for different applications are shown. Drawings of 


Why wor write FOR VO UR 


FARREL-BIRMINGHAM COMPANY, INC., Ansonia, Conn. 
Plants: Ansonia and Derby Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, 
Akron, Les Angeles 


4 typical arrangements of Banbury Mixers with auxiliary equipment 


| are also included. 
WPASKFOR Bil hh esp yy 


joa. 
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KER'S P-3 


[ Glyceryl! Ti aceto-ricinoleate | 


a LOW-COST Plasticizer for Synthetic Elastomers 





% For Use In: 


NEOPRENE GN 

_PERBUNAN 

POLYVINYL CHLORIDE 

COPOLYMERS OF POLYVINYL CHLORIDE 
ETHYL CELLULOSE (ETHYL RUBBER) 


As a plasticizer, Baker's P-8 contributes to: 


Speed and ease of compounding. 


A 
pray stock with good physical charac- 


tc) Flexibility at low temperatures. 


| 4) Retained Flexibility (P-8 exhibits extremely 
low volatility at elevated temperatures). 


The plasticizing effect of P-8 for Perbunan 
(40 parts of plasticizer) 











% Vol. 
: Plasticizer 48 hrs. Flex. Modulus Tensile Elong. Set Shore 
ee @ 150°C. to °C, @ 300% psi % %_ Hard. 
None ......... Nil —30 2175 3225 395 15 75 
P-8 lL. vad: BS —60 400 1650 665 20 45 
; Tricresyl 
| Phosphate ..... 9.5 —50 750 1475 515 25 60 
Glycol Ester of 
ss Low Molecular 
a Weight Fatty 
— F  tapngrRSe F 12.1 —60 550 1650 570 20 45 


tom oo + SERN RRM 


THE BAKER CASTOR OIL COMPANY. 


Telejitasl- d 1857 


NEW YORK 5. NEW YORK 


Bayonne, New Jersey 
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The bright beauty of plastics will make all 
of living easier, lovelier—more colorful— 
tomorrow. How far away is tomorrow? It 
could be right around the next corner. 

Already we are working on designs and 
molds for lovely, practical, useful things for 
civilian use—like this exquisite dresser set 
we have molded of Lucite. Our drafting 
room is busy with the plans of many manv- 
facturers who want to make their products 
more durable — more functional — more 
beautiful — with plastics. 


ee 


AS OLD AS THE 


Dresser set molded for 1. Berlin end Son, Inc., importers. 


If you are designing for tomorrow—if you 
want to utilize the clean, lustrous surfaces, 
the beautiful colors and transparencies, the 


sturdy adaptability of plastics, consult 
Watertown engineers today. Their function 
is to assist you in planning on design, ma- 
terials and formulae that will give you the 
finest plastics for your new products. The 
Watertown Manufacturing Company, 
Watertown, Connecticut. Branch office— 
Cleveland, O. Sales offices—New York, 
Chicago, Detroit, Milwaukee. 
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SOMETHING 


TO SPOUT 


ABOUT 
® 


The plastic piece illustrated above is a component of the 
Whirl-A-Way Insector Spray . . . and to qualify as such the 
requirements for its design and construction were most exacting. 
Certain chemicals were to pass thru its cavities — thus 
necessitating the use of o plastic material inert te chemical 
reaction. The action exerted upon the crystals, by a forced air 
stream, created a gas-like snow; its formation and efficient 
ejection, therefore, demanded a leak-proof assembly and an 
accuracy of manufacture to the closest possible tolerance. . 

For the material, Consolidated chose a special black Phenolic, 
and for its production, designed and built a two-cavity, 
semi-automatic tronsfer mold die, involving removable threaded 
plugs, com-operated core pins and a mold parting line . 
departing from the straight plane. 

The piece as finished weighs 34 ozs., has a wall thickness 
of 100” and is giving a good account of itself in service . . . 
as is also one other Consolidated plastic part in this assembly .. . 
the injection molded clear acetate cover. 

In detailing this achievement we have in mind that we may 
be able to help others with similar problems; if so we 
solicit the opportunity. 


~ cae Bene) 


ED PRODUCTS MMO0AGUOH 


HERRY STREET, SCRANTON 2. PA 
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‘Chemaco has added.to its growing family of thermoplastics 
another new molding powder—Chemaco Polystyrene. This versa- 
tile plastic, with its exceptional electrical properties and _ its 
chetnical ‘Vesistance to corrosive acids, alkulis, glycols and 
_alcohols is used increasingly in electrical, chemical and medical 


fields. 





Because of its freedom from taste, odor and toxicity, Chemaco 
Polystyrene is a potent factor in the design of modern refrigerator 
parts. Itis widely USed for closures,.containeérs and dispensers for 
chemicals, foods, cosmetics, liquors and medicines. Chemaco 
Polystyrene is now available in crystal clear and a complete range 
of Matte tw | Transhycent and opaque colors. 


*s Let Chemsco, enginee' work with you on your Plastics problems. 
. jlastic to meet almost every require- 
ily includes Cellulose. Acetate, Ethy! 
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Orders now being accepted for the new 
1945 PLASTICS CATALOG 


ENCYCLOPEDIA OF PLASTICS 







































@ This book, the only volume of its kind, is the annual compilation of progress in plastics 
and includes the basic material requisite to a complete understanding of the subject. The Catalog contains articles 
and illustrations of every type of commercial plastic, including molding compounds, extruding compounds, casting 
compounds, laminates, synthetic fibers, synthetic rubbers and synthetic coatings. Also included, are articles on 
every type of plastics manufacturing, including injection molding, compression molding, transfer molding, extruding, 
fabricating, cold molding and many others. 


The 1945 Plastics Catalog will be pointed directly towards post-war production. It will recall the final advances 
made in pre-war consumer production. It will coordinate plastics peace-time progress with plastics wartime con- 
tributions carrying the full impact of both into the post-war period. 


Special features of the new edition will include a brilliant gallery of full color illustrations of consumer plastics from 
fishing rods to vacuum cleaners. Another feature will show many manufacturers’ samples and designers’ plans for 
postwar plastics production. 


The technical section will include statistics on the plastics industry on plant expansion, competitive production 
figures, price trends as well as an up-to-date survey of tests and specifications on plastics. 





Some of the new materials covered in new articles will include — Silicones, Polectron, Polyethylene, Furane resins, 
Resorcin formaldehyde resins and adhesives, as well as new articles on Lignin, Phenolic sisal, Phenolic pulp, Ally! 
resins, Cast phenolic resins, Polyesters and unsaturated acids, including the low pressure molding resins. Other 
new materials covered are Geon, high-temperature-resistant styrene, polyfibre and luminescent pigments. 


The section on engineering and designing will include a new article on that subject, as well as new articles on types 
of molds and an expanded article on molding construction. 





The section on molding will contain new articles on processing materials, injection molding of thermo-setting materials, 
molding with high frequency, blowing thermoplastics and many others. Other new articles in other sections will 
include fabricating acrylics, assembly devices, metal plating and inlaying, molding plant equipment, extruding 
machines, methylolurea, impregnated wood, organic coatings for metals and many, many more. 


The famous Catalog properties charts of plastics, plasticizers, solvents, synthetic and rubbers, will all be brought 
up to date to include the newest materials. Other charts will be likewise modernized. The index and directory 
sections will be expanded to reflect all of the changes in the industry during the pest year. 


The 1945 PLASTICS CATALOG will be enlarged not only in treatment, but in physical size. Present indications 
are that the number of pages will total well over 1000. There will be no increase in price. 


$6.00 per copy in the United States—$7.00 Foreign and $8.00 Canadian 


PLASTICS CATALOGUE CORPORATION 


122 EAST 42nd STREET NEW YORK 17, N. Y. 
MODERN PLASTICS 
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ee Corporation introduces its new 


trademark - 

“Symbol of Precision Craftsmanship!” 
Whenever you see it associated with a thermo- 
plastic product, metal stamping or electro-me- 
chanical assembly, you'll know that Santay’s 
specialized precision craftsmanship has been 
and always will be employed to give you 


the greatest possible satisfaction. 
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ie the widely varying con- 
ditions of load and frequency encountered 
in electronic heating “just any tube” is not 
good enough. Only specially designed tubes are 
capable of delivering a full life of efficient operation 
for this unusual function. 
UNITED—a front line pioneer—has for many years 
been the leading supplier of tubes for the most widespread 
field of R-F heating . . . Diathermy. 
Heavy Duty oscillators and power supply mercury recti- 
fiers by UNITED are popular among users of H-F induction heat- 
ing because they “stand up” under the fluctuating demands of this 
application. 
To lower your operating costs, through increased life expect- 
ancy of your tubes, equip with the UNITED tubes, ideally designed 
for H-F heating ask... Write for technical data and tube inter- 


change information. 


UNITED ELECTRONICS COMPANY 
NEWARK 2 Hiiitcteres «= NEW JERSEY 


TRANSMITTING TUBES EXCLUSIVELY SINCE 1934 
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PANELYTE Compreg Propeller 
Blades — rotary cut veneer impreg- 
nated with phenol-formaldehyde. It 


*Mass production of sheets, rods, 
tubes, molded forms and fabricated 
parts in paper, fabric, wood veneer, 
fibre glass and asbesios base ther- 
mo-setting plastics. 


* 














Electronic. 







MODERN PLASTICS 


One of the new high frequency units, used in — 
production of Compreg Propeller Blades and 
Wing Spars — speeds “curing” time. Pre- 
vents heat checking of material by supplying 
uniform heat throughout. 


a 


This laminated resinous plastic with 
wood veneer base is superior to wood in 
dimensional stability, strength uniform- 
ity and resistance to moisture and decay. 
Panelyte Compreg is superior to light 
alloys in weight saving and resistance to 
fatigue failure, erosion and corrosion. 

“Gluing by radio waves” cuts “curing” 
time from hours to minutes — saving 
production time and costs. 

Compreg is preeminently suited to all 
structural beam applications, within 


ipplications 
MPRE G 


tisement featured electronic 
3 apporatus used in 









sizes available in the material. Com- 
preg’s early use in circuit breaker rods 
indicates its adaptability in electrical de- 
sign. Compreg is also a good heat insu- 
lating material, and this, coupled with its 
high strength, makes it ideal for sup- 
ports in magazines and cold storage units 
in ships. It prevents heat conduction 
from deck plates and bulkheads, which 
occurred when steel supports were used. 

Samples and full technical data imme- 
diately available, 


Soles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, los Angeles, Montreal, New Orleans, 


St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 





This popular R.C.A. adver- 















THE CARVER LABORATORY PRESS 


STANDARD 
FOR 
RESEARCH 
AND 
DEVELOPMENT 


HE Carver Laboratory Press shown above is part of the equip- 
This group of Carver Lab ment of the Bett TeLtepHone Lasonaronies, where it is used 
oratory Presses is a small part for pressing both plastics and ceramics in the extensive research 
of the continuous line now moving out ‘ ‘ 
work these Laboratories are constantly carrying on. 


of the Carver plant for essential services in 
to plantas ene athe puinrips! taSasties. This is one of hundreds of industrial applications to which the 


The Carver Laboratory Press is standard Carver Laboratory Press is being put in leading laboratories and 
for making quick and accurate small scale 
pressing tests; for development, research 
aad instruction work; for touting ctagie The Press is available with steam or electric hot plates and test 
cavity molds, and even for small scale ; . ? 

production. Original in design, it has a cylinders or molds. Also standard interchangeable accessories 
pressing capacity of 20,000 Ibs.—160 times for general research—cage equipment, bearing plates, filtering 


its weight of 125 lbs.! Operates with self- : : , 
contained hydraulic unit; large accurate equipment, etc. The press and certain of the accessories are 


gauge of finest construction is rigidly patented. PROMPT DELIVERIES. Send now for latest catalog. 
mounted on base. Special gauges are 
available for low-pressure work. 


plants all over the world. 





FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14 
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BALDWIN PRODUCTS 


RUBBER SHEARS 


VERTICAL AND 
HORIZONTAL VULCANIZER 


SOLE AND HEEL PRESSES 
STEAM PLATEN PRESSES 
BELT PRESSES 


ROLLED STEEL STEAM 
PLATENS FOR PRESSES 


Precise control and smooth power appli- 
cation are No. 1 needs in die-hobbing 
and you get them both in Baldwin 


Southwark presses. Available in a range 


of capacities; write for Bulletin M-160 


The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia, Penna 
U.S.A. District offices: Philadelphia, New 
York, Chicago, Washington, Boston, Cleve- 
land, St. Louis, San Francisco, Houston 


{= 
@ BALDWIN 


SOUTHWARK 
HYDRAULIE PRESSES 








STARTING 10 TURN... 
















y When the bugles stop blowing, the wheels of industry will start 
’ to turn in the production of peacetime goods . . . in a few cases 
‘ they have already. 


Here at Universal an entire organization backed by the facilities 
of three plants is geared up to be of service to you. Our thinking 
these days is largely in terms of New Plastics . . . New Products 

. New Markets. Can we do some thinking about some of your 
molding problems? 


UNIVERSAL PLASTICS 


C6 | OlCUFUABe FF a om CUA CU 


NEW BRUNSWICK . NEW JERSEY 
Additional Plants at FORDS, N. J. and DUNNELLEN, N. J. 








Main Office: Empire State Building, New York 1, New York * Steel Mill Products Company, iInc., 176 West Adoms Street, Chicago 3, Illinois 
Paragon Scales Company, inc., II! South Street, Philodelphia, Pennsylvanio « June & Company, 719 New Center Building, Detroit |, Michigon 
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SAY “UNCLE”-OR ELSE! 


This poor guy, at least, has a chance to save 
himself—one little word—“‘uncle”, and the 
pressure will be off! So save your pity and 
expend it on a less animate but none the 
less severe type of punishment, such as is, 
meted out to a press-squeezed die. There's 
no manner of strain and abuse we can think 
of, which compares to the steady pound and 
ebuse of a die on the grind hour after hour. 

You can be prepared to hear it shriek 
“uncle” all too soon—unless—you start it off 


[NDUSTRIAL 


“Armorplate for Industry”’ 


from the very beginning, champion-fashion, 
by protecting its contact surfaces with a 
shell of Industrial Hard Chromium. From 
there on you can take a ring-side seat and 
watch your charge “knock out” the tough 


Seriously, our type of hard chromium 
plating service is one you should know 


about. Complete details available. Inquiries 


Co. 


welcome. 








15 ROME STREET « NEWARK 5, NEW JERSEY 
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Does Faster, 
Cleaner Cutting of 


@ Methyl Metacrylate e Cellulose 
Acetate e Phenolic @ Polystrene e Vinyl 
Resin @ Plywood e Builders Board e Rubber 


First developed by DoALL engineers to 
help aircraft production over the hump, 
the DoALL Buttress Saw Blade is 
rapidly finding its way into plants 
everywhere for contour and straight- 
line cutting of extra-hard, porous, and 
every type of tough materia! that other 
saws can’t handle. 


The DoALL Buttress does the work in a 
fraction of the former time and fits any 
band sawing machine. 


IMMEDIATE DELIVERY—Available in 
widths of 4”, %", %" and 1” and 
various pitches at all DoALL Supply 
Points. 








DoALL Buttress 

Saw will last longer than ordi- 

nary saws, so it's economical to use 

until completely worn out—-no work 

stoppage for re-sharpening—-and then 
place a new saw on the machine 


4 
J 
y 

| 





Contour Sawing Band Filer aS. 


Er Si dat 


Send for Circular and Full Information 


THE DoALL COMPANY 
222 N. Laurel Ave. Des Plaines, Il. 
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Ross come “Pink@- and “Pink-O-Perf,” papers 
which are proving ideally suited to plastic impregnation 
and plastic laminates. 
“Pinko,” available in 5 degrees of absorbency and in 
calipers from .006 to .050, has characteristics that 


make it outstanding for plastic lamination. 


Where unusual penetration is required, or where every 
effort must be made to prevent delamination, “Pink-O-Perf”’ 
is the answer. This perforated sheet can be fur- 

nished in calipers from .006 to .020 and in the 
same five degrees of absorbency. 


Samples are yours for the asking = 





TODEY * 


NOMOR ROWE 
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Cuty FO of, these Slightly Used 


} SAV-WAY HAND 
INTERNAL 
GRINDERS 
























CEILING PRICE $4,970.00 
NET PRICE $3,995.00 











WIRE * No Priority Needed 
COLLECT * Immediate Delivery 
FOR + New Machine Guarantee 
ACTUAL +* Equipped with Famous Gold Seal Spindle 
PHOTOS *« Neoprene Insulated against Vibration and 
Distortion 
AND * ideal Machine for Postwar and Tool Room Work 


SPECIFICATIONS 





* Practical Service Engineer Will Demonstrate in 
Your Plant 


W 04 BUILDERS OF HAND AND HYDRAULIC 
INTERNAL GRINDERS + PRODUCERS 
~~ INDUSTRIES OF GOLD SEAL SPINDLES ‘aac 


Gv j ss GAGES + MICROMETER CHECKERS 
G ” Machine Taad D iuéision = 


PRECISION AIRCRAFT Pathael le 






BOX 117, HARPER STATION, DETROIT MICHIGAN TIVE, AND ORDNANCE PARTS 





LICENSING MANUFACTURERS 





PRODUCTS COMPANY 


ST. CHARLES 


BRANTFORD, CANADA - BUENOS AIRES, 5. AMERICA 
LONDON, ENGLAND + SYONEY, AUSTRALIA 
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and the day 


after tomorrow... planning for after-the- 


Planning beyond tomorrow... 


war period when fuller knowledge and ex- 
perience born of war needs will have a new 
rebirth in the planning of peacetime com- 
modities. In your plans of plastic application 
to future products, be they television to func- 
tional kitchens or paper-thin diaphragms 
to beautiful bathrooms, look to RESIN 
FIBRE PLASTICS for a probable and 
favorable solution to your problem. We 
do not profess to know the shape of things 
to come... but we do know RESIN FIBRE 
PLASTICS will be a valuable contribution 
in shaping them, for this is a versatile 
material, possessing important diversified 
adaptabilities, such as high physical values 
...pliability of formulation...solution of 
difficult contours ...structural advantage of 
large sizes...all important to future useful- 
ness of essential products. We will be glad 
to contribute further information on prob- 


lems you may have in “planning ahead.” 
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24 CAVITY MOLD FINISHED 
IN 78 HOURS! 


Estimated time required by 
other methods was more 
than 100 hours! 


HE two halves of the 24 cavity 

mold were aligned and proper- 
ly spaced on the Milwaukee Rotary- 
Head Milling Machine table. The 
first milling operation was per- 
formed on the first cavity in the 
back row. Then, by moving the 
table the proper distance — the 
same operation was performed on 
the next cavity. Since the cavi- 
ties in the two mold halves were 
identical, this and succeeding op- 
erations were simply carried over 
to the opposite half of the mold. 
Each operation was readily per- 
formed in proper sequence and 
the entire 48 impressions of the 24 
cavity mold were machined com- 
pletely at a single set-up in 18 hours. 


KEARNEY & TRECKER’S 
ROTARY HEAD MILLER 


The Most Versatile Machine Ever Designed 
for Mold and Die Work 


DIRECT . . . mills mold cavities 
in a single set-up without the 
aid of templets or models. 


ACCURATE . . . chances for 
error are eliminated because 
there is no change in set-up. 
Exact control of all combinations 
of cutting movements—possible 
only with this machine—trans- 
mits mathematical precision to 
the work. 


er he, eS 








. Rotary Head ? 1 € ig 4 Ly < ¢ t ‘¢ ec 
Milling Machine ‘ 7 3 4 
: fe hey tt 
Autometric ; 


Jie Borers 


Center Scope 





@ 


FAST . . . initial job preparation 
and set-up time is reduced to the 
minimum. Accurate perform- 
ance of the machine saves op- 
erator’s time and rapid produc- 
tion of intricate molds and dies 


is the result. 
* 


Write for bulletin No. 1002C for com- 
plete information on the Milwaukee 
Rotary-Head Miller and the accurate 
and rapid production of all types of 
molds and dies for plastics. 






; Milwaukee 
, Face Mill Grinder 
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Milwaukee 
Midgetmill 


Milwaukee 


Speedmill 








WHERE HAS BOONTON BEEN 


Boonton is right where it always was, out here in New Jersey. The difference is, we 
can't show any maps of how to get here the way we used to in the good old days. 





Another difference is that we can't invite you out to see the plant. Not that we mind 






displaying our secrets. We never have—in fact, we always have been more inclined 
to boast about our achievements than to hide them from any publicity. 












The secrecy is for reasons of security, of course. Which leads through the back door 
directly to what we have been saying for a long time. Only we hope that we have 
said it differently enough this time so you read down to here and maybe a little further. 





In our round-a-about way we are just trying to reiterate that we have been very, very 





busy on war production. So have you—so has everyone. None of it is news but it is 





said by way of explanation as to why we cannot now produce the civilian items which we In your search for plasti 
. . am information, you may be 
made before the war. Avnd it also lets us point out the fact that we intend to produce looking for a few blazed 
. , . : he: Ready 

these items once again as soon as the emergency is over and the materials are available. + lg AE —— 


which we have prepared 
for people who know 





We are not the best molders in the business. We are one of the best (we think). nothing about plastic: 
You may have a copy free 
; if you are a business ma 
But we think that you ought to remember us—not in your will, but when you start of Government employes 
ust send a note on y 
making your postwar plans. Ltechaad 









BOONTON MOLDING COMPANY 


BOONTON NEW JERSEY - Tel. Boonton 8-2020 


Practically all of the standard types of equipment 
that have been adapted to the manufacture of plastics 
are equipped with Timken Tapered Roller Bearings and— 
have been for many years. 


More and more attention is being given to the application 
of Timken Roller Bearings to machines designed especially 
for the production of plastics. 


One of the most important points for the application of 
Timken Roller Bearings is on the roll necks of plastics 
rolling mills. Another is in mixers, where accuracy and 
endurance are essential. By eliminating friction; prevent- 
ing wear; carrying radial, thrust and combined loads and 
assuring correct and constant alignment, Timken Bearings 
save power, simplify lubrication, cut maintenance cost and 
prolong equipment life. 


Make sure you have Timken Bearings at every suitable 
position in the plastics equipment you manufacture or 
buy. The Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADEMARK REG. VU. 6. FAT. OF 


TAPERED ROLLER BEARINGS 
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am 

Jot 

if plastics could talk they would tell you, we think, that they enjoy me 

being molded by Mack. As a matter of fact, we can let the plastics —y 

we have molded speak for us. An 

ign 

We will be glad to show you innumerable samples of all kinds of wei 

mo 
plastics, in all colors, molded in all shapes and sizes for many different apy 


ren 
industries. Of course, we will show you only our good pieces. We this 


have made our share of mistakes. But most of them are rather far z 
behind. They are your assurance that fewer mistakes will be made 
in the future, that your order will receive prompt, reliable attention. 
Mack Molding Company, Wayne, New Jersey; Arlington, Vermont; 


Waterloo, P. Q., Canada. 








SALES GFFICES: MEW TORK CITY, CHicace j DETROIT, INDIANAPOLIS BOSTON & ST_ LOUIS 
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Oureut Increasen 500% 





By ELectronic PREHEATING 


How Kurz-Kasch Cut Rejects, 
Shortened Operational Time, 
on Intricate Molded Piece 


® In July 1943, Kurz-Kasch was called upon to deliver a 
large quantity of high-priority molded pieces in a matter 
of a few weeks. Because the piece was extremely difficult to 
mold, rejects ran as high as 65%, and production of the 
required quantity seemed impossible to achieve in the 
time available. 


Electronic Preheating Used: Kurz-Kasch then made tests 
with electronic preheating. This method proved so success- 
ful that four RCA 2000-watt electronic generators were 
installed. 

In actual practice, electronic preheating cut overall 
operational time by 50%; thus, with no rejects, output 
would have doubled. But the reduction in rejects brought 
the total usable output to nearly 5 times its former 


amount! The high production schedule was met with ease. 


Job Details: The preform used in this molding job was of 
Melmac #592; weighed 370 grams; measured 4 inches 
across and 1% inches thick. Preheating time, 45 to 50 
seconds. A large number of metal inserts were included 
in the piece. 


Another Kurz-Kasch Application: In the molding of an 
ignition system part, two preform pills of Melmac +592 
weighing 520 grams (total) were heated to supply the dual 
molds in each of three presses. Preform heating time was 
approximately one minute. In this case, one 2000-watt 
generator doubled the output of three presses (including 
thirty men) and reduced the number of rejects from about 
60% to about 10%! 


RCA ELECTRONIC HEAT 





BUY MORE 
WAR BONDS 





RADIO CORPORATION 
OF AMERICA 





~=- HOW CAN ELECTRONIC HEAT HELP YOU? -=— 
RCA, Electronic Apparatus Section, Box 70-103, Camden, N. J. 


Please send me free “Engineering Data Form P” which will 
help RCA engineers recommend equipment to improve my 
molding operations; also “Electronic Heat Speeds Plastic 
Molding.” 

Name 

Company 

Street 


City Zone State 


ase ee eee eeanmeaeeanaeeaeeaand 




















Here’s the new RCA 2000-watt electronic generator de- 
signed especially for the plastics industry. One pound of 
molding material can be thoroughly preheated to 275° F. in 
about 40 seconds. Note convenience of operation: preform 
is placed on electrode and cover closed. Timing and cover 
opening are automatic ‘ 


Have You Investigated electronic heating for your plant? 
RCA engineers have prepared a simple form which will 
help you outline possible applications to them for recom- 
mendations. There is no charge for this engineering ser- 
vice. Send the coupon for a copy of “Engineering Data 
Form P” and for additional information about improving 
plastics molding electronically. Equipment is available now 
on priority. Address: Radio Corporation of America, Elec- 
tronic Apparatus Section, Box 70-103, Camden, N. J. 
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55 years of fastener experience, expert craftsman- 


ship, research, careful inspection and top-flight 





quality materials are fused together into inserts 


MADE BY NATIONAL SCREW... 
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manufacturing and heat-treating supply all your needs just now— ramus 
facilities, large capacity and but we'll give you the fu// benefit - 
closely integrated production of our 55 years of headed and by 
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The Fortress gets another nose 


by THOMAS GLADWIN* 





W: EN, in the summer of 
1943, the chin turret 
was added to the already im- 
pressive armament of the Boe- 
ing Flying Fortress, changing 
its designation to the B-17G, 
the last “blind spot’’ was given 
powerful protection. With two 
or more .50-caliber machine 
guns already firing aft, to each 
side, above and below, two 
more power-driven guns were added to fire in a large cone 
directly ahead. In contrast to other such installations, this 
change did not make necessary the addition of another crew 
member, for the bombardier now doubles as gunner. 

This change immediately presented a number of new prob- 
lems in the design of the transparent nose of the plane. It 
was no longer enough that it merely provide visibility, con- 
form to the contour of the airplane, and contain the lami- 
nated glass sighting panel for the bombsight. In addition, it 
had to withstand the terrific muzzle blast of the two guns 
firing, in maximum elevation, within a few inches of its sur- 
face. More difficult still, it had to provide an adequate 
panel through which the chin turret sight could operate. 

Other turrets on the airplane sight through plate-glass 
panels which revolve with the guns and the sight, and thus 
have to be optically satisfactory over only a small area. 
Even these have presented considerable problems. In con- 
trast the chin-turret sight, set back from the nose to be ac- 
cessible to the bombardier seated at his bombsight, operates 
through practically the entire upper surface of the nose. 

The problems of muzzle blast and clear vision were solved 
by shortening the nose and removing all stiffening ribs and 
splices from the upper portion. The stubbier and therefore 
stronger nose was further removed from the line of fire, and 
trouble from this source was eliminated. The gunner could 
swing his sight in all positions without encountering any ob- 
structions to his vision until, in the lowest angles of fire, he 
passed the upper edge of the bombsight window. 

This revised nose was shortly incorporated in production, 
and the feeling was that all troubles on this score were over. 
However, operations with the new nose, coupled with in- 
creasing precision of the sight itself, soon revealed that such 
was not the case. The optical distortions inevitably intro- 
duced by vacuum forming in a die were too severe, and the 
efforts of the turret gunner to hit his distant and elusive tar- 
get were seriously handicapped. These distortions resulted 





* Engineer, Lockheed Aircraft Corp. 


THE use of atmospheric pressure in forming thermoplastic 
sheet is not new. Used in conjunction with forms, it has 
produced thousands of bomber noses, blisters, etc. This 
article, however, encompasses “free blown” fabrication. 
No forms or molds are used, the sheet being restrained only 
at the edges. The final shape depends entirely upon the 
vacuum control and the part, naturally, is free of any 
mark-off that is normally present in form-shaped sheet 


from the unequal stretching of 
the aerylic resin sheet as it was 
drawn to contour, from the 
chilling of the surface of the 
heated material as it made con- 
tact with the die or lubricating 
material, and from the flow of 
the lubricant as the vacuum 
sucked it from under the sheet 
in the final stages of the draw. 
Standards and test proce- 
dures were established, in terms of requirements for successful 
operation of the turret sight, but were abandoned in the light 
of the prohibitive rate of rejections occasioned by their appli 
cation. Distortion was so severe that, firing for example at 
1000 yd., the gunner could be in error from this source alone 
by an amount exceeding the total wingspread of most standard 
fighter airplanes. As the degree and direction of this aberra- 
tion is not at all evident from merely looking through the nose, 
the gunner could not introduce any correction in his sighting. 
Numerous refinements and revisions of forming procedure 
and tooling were attempted but without satisfactory im- 
provement in optical properties. Finally, the writer sug 
gested to a West Coast molder, whose company manufactures 
noses for Lockheed-built B-17's, that he attempt free-blown 
forming of the upper portion of the nose alone (Pigs. 8 to 10), 
retaining the existing die-formed contour of the lower half for 
the bombsight panel (Figs. 1 to 7). He enthusiastically 
accepted the suggestion, and, at his own expense, made five 
experimental noses in this fashion. The design was sub- 
mitted to and approved by Boeing and the Army Air Forces, 
and free-blown noses are now used gn all Flying Fortresses 
currently being produced by Boeing, Douglas and Lockheed. 
By restraining only the edges of the sheet and pulling the 
remainder down by vacuum like a huge bubble, stretching of 
the material is held to a minimum and equalized throughout, 
and die contact is completely eliminated in the sighting area. 
This results in an optical error which is easily held to less 
than 3 mils (approximately '/, of one degree). As this 
amounts to less than 9 ft. at 1000 yd., it is considerably less 
than other errors introduced by the human element, disper 
sion in the fire of the guns, and so forth. 
The following four pages are devoted to a series of photo- 
graphs which reveal all stages of forming, assembling and 
optically checking these noses, 


Credits— Material: Lucite and Plexiglas. Molded by Swedlow 
Aeroplastics Corp. for Boeing Aircraft Co., Douglas Aircraft Co., 
Inc., and Lockheed Aircraft Corp. 
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ALL PHOTOS, COURTESY SWEDLOW AEROPLASTICS CORP 


1—Material, which is received in sheet form, is first placed 
in a gas-heated oven set at a temperature of 400° F. for 0.250 
in. thick material. Heat is applied to it for 12 minutes. On 
being removed from the oven, the materia! is in a rubber 
like and flexible condition. 2-—A view of the female vacuum 
mold for the lower half of the nose. Before the sheet is placed 
in the form, the latter is thoroughly brushed with grease 
which will absorb any foreign matter present and act as 

uniform cooling agent. 3—The heated sheet is properly ! 

cated in the form to insure a complete seal. The hold-down 
is then lowered into position over the edges by means of 


an air-operated ram. Care is exercised to prevent the sheet 
from touching any part of the die other than the sealing 
edge. 4—The edges of the heated sheet are held in place 
by the hold-down, and the sheet is pulled down into con- 
tourbyavacuum. 5—After approximately 20 minutes of coo! 
ing, the ram is raised, great care being exercised to avoid 
any scratching. The part is then ready to be degreased 
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ALL PHOTOS, COURTESY SWEDLOW AEROPLASTICS CORP. 


11—Following inspection, upper and lower parts 
are placed in an elaborate trim jig and surplus 
material is removed by a router. 12—Base strips 
are clamped and cemented to the nose in a bulk 
head jig, and assembly left in jig about an hour 
under heat. 13—Rib strips are soaked in cement 
clamped into the correct position and left to dry 
for 4 hours. After the ribs are in position, the tw« 
sections are cemented together. 14—Bombadier 
frame shown here has been dip-masked in dope 
Area to be cemented to nose is demasked before 
part is soaked in cement. 15—Frame is removed 
from the cement bath after 15 minutes. Nose is 
shown after 2 halves are cemented together and it 
is being put into a fixture for a trim and hole drilling 
16—After base strips are routed, screw holes are 
drilled in the base to fasten nose to the ship. A 


plastic’ jig insures accurately located holes 
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17—Holes are drilled in bombardier win- 
dow with a plastic drill powered by air 
and liquid wax. Jig which holds the part 
weighs about 500 Ib., thereby lessening 
chance of slipping. The holes will be used 
to assemble plate glass window and the 
channels in final assembly department. 
18—Army and plant inspectors check a 
finished nose for workmanship, optics, in- 
stallation. 19—Special 3-horse carter router 
grinds crude base strips smooth to speci- 
fications after they emerge from cement 
bath. For this operation, part is held in 
special jig designed by the company. 20— 
Spray masking is applied by an air pressure 
gun to part. 21—A final operation per- 
formed on the part is grinding and sanding 
to remove the rough edges of the cement 
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he new pin-up girl gives a touch of glamour to her appearance by the addition 


of these varicolored plastic combs to set off her upswept hair-do. Inspired by a 


pair of Spanish combs, this new fashion in hair ornaments has swept America and 


promises to rival the ever-blooming flower in popularity. These pecnefas, or “‘little 
combs,” as they are called by their originator, Bee Norton of Los Angeles, are fash- 


ioned of plastic disks threaded on wire in intricate designs and attached to combs. 


The style appeal of these pin-up combs is so great that they are not limited to 
evening wear but are in evidence at all times and places —in simple design and color 
for daytime; in rich pearl and jet for evening. Mother, daughter and even grandma 


has her own individual fashion to suit her age, hair-do and costume. 


Since both disks and combs are molded of cellulose acetate, the new vogue is an 


all-plastic one. Mrs. Norton purchases the items separately from their individual 





manufacturers, and a staff of women working under her direction fashion the combs 
by hand. The designs are planned by her artist son, and if they give evidence of 
having sales appeal, are immediately put into production. Already the combs (patent 
pending) have been adopted by leading style centers in the United States, and repre- 
sentatives of fashion leaders in Canada, Great Britain and South America are bidding 


for their manufact ure. 
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by CARL C. AUSTIN, JR.* 


War as a proving ground 








N:: long after our men began fighting in the Pacific area 
they discovered that they were facing not one enemy, 
but two. The second equally vicious peril was tropical 
disease—much of it insect-carried—which threatened to ac- 
count for nearly as many casualties as enemy gunfire. In 
many theatres of war this hazard has been efficiently con- 
trolled by conventional metal-screen cloths, but in the trop- 
ical dampness of the New Guinea, Guadalcanal, Tarawa, 
Kwajalein and Eniwetok areas, corrosion made short work of 
these materials. It soon became apparent that a screen cloth 
was needed which would withstand the rigors of tropicai cli 
mate and yet have strength and durability at least equal to 
metal. 

The answer to this problem was finally found in a plastic 
insect screen cloth which has become an important weapon 
of war in many U. S. outposts. Experiments with plastics, 
begun before the war, had resulted in screens of nylon,' 
plastic-coated yarns* and extruded saran.* In the early 
months of 1942, after testing the various monofilaments, 
Chicopee Manufacturing Corp. of Georgia—well-known 
to the cotton textile trade—began production of mil 
lions of square feet of insect screen cloth—extruded from a 
powder into a monofilament and then woven from the saran 


monofilaments. The cloth was immediately snapped up for 


* Chicopee Manufacturing Corp 

! MopeRN Prastics 20, 64 (July 1943 

* MopERN P astics 20, 70 (March 1944) 
MopeRN Pvastics 20, 50 (September 1943). 


exclusive war uses where its extreme ruggedness, durability, 
light weight, and immunity to corrosion, dampness, mildew 
and tropical heat soon made it in great demand as a protec- 
tion against insect-carried tropical diseases. 

Exhaustive tests by the Bureau of Standards have indicated 
that accelerated weathering treatment has no appreciable ef 
fect on the tensile strength of this plastic material, nor does 
the cloth have any tendency to deteriorate in any way. 
Other Bureau of Standards tests have indicated that when 
subjected to 150° F. for a period of 48 hr., the material suf 
fered little shrinkage—less than any other plastic screen 
cloth thus far subjected to this treatment. 

The tensile strength of the vinylidene chloride filament runs 
as high as 50,000 p.s.i., which makes it highly resistant to 
damage and abuse. Because of its extreme resiliency, the 
cloth also resists dents and bulges. In a recent test by the 
company in which a 1-lb. metal ball was dropped from various 
heights onto a framed section of the screening material, the 
plastic, when securely framed, was found to be able to with 
stand, without breaking, an impact more than six times greater 
than conventional screen cloth. 

When the possibility arose of using this cloth in areas sub 
ject to sub-zero temperatures, experiments were conducted 
for this firm by the Electrical Testing Laboratories to deter 
mine the effect of cold weather on the material. Even after 
being subjected to a temperature of —30° F. for 24 hr., a 2 
by 3-ft. frame of this plastic was able to withstand the im- 


1—Soldiers fighting in the Pacific area have found that insect screen cloth of vinylidene chloride filaments in- 


stalled in the side walls of tents forms a more than adequate safeguard against the attack of malaria-bearing insects 


FFICIAL PHOTOGRAPH VU. &. KAVY 
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2?~-Hundreds of spools of monofilament, mounted on a creel, are wound on the warp beam. 3—The 


monofilaments are then fed into a Draper loom from the warp beam. 4—The material, shown from 
the cloth side, is woven on a standard textile loom modified to withstand the greater tension induced 


by the material. 5—An inspector carefully checks the cloth for flaws before it is shipped 


pact of a 1-Ib. ball dropped from a height of 2 ft. without 
rupture and with only slight distortion. 

For the past two years, this material has been under strict 
allocation by the War Production Board for overseas use and 
its demand for war purposes has continued to exceed the avail 
ability of the raw materials 


Varied applications 

Che success of this plastic in malaria control is attested by 
the fact that, at the request of the Bureau of Medicine and 
Surgery of the Navy, it is now installed in the side walls of 
tents in the Pacific area. The flap into which this plastic 
screen cloth is sewn is used in addition to the regular tent 
side walls. During good weather the regular canvas wall is 
rolled up. The remaining screened flap affords ventilation 
while effectively barring the entrance of insects 

Experience to date has shown that this plastic cloth will 
outlast the tent canvas to which it is sewn, as well as any type 
of metallic screening which has been used thus far in the 
Pacific area. An unforeseen virtue of this material relates to 
its flameproof qualities. The canvas used in the construction 
of Navy tents is treated with a fireproofing compound during 
the process of manufacture. When subjected to repeated 
rain after continued use in the field, this fireproofing com 
pound has a tendency to wash out. As a result, the tent will 


4 





burn to some extent. However, it has been found that i 
the bottom part of the flap, in which this plastic screen cloth 
is used, does catch on fire as from a ground fire, the flames will 
be halted when they reach the plastic material, thus saving 
the rest of the tent. 

The use of this cloth, woven of vinylidene chloride mono 
filaments, as an insole for jungle boots was developed by the 
Quartermaster Corps to afford the maximum of ventilatior 
between the foot and the rubber sole of the boot. Field tests 
have indicated that a sharp reduction in fungus foot diseases 
may be expected from use of this new type of insole as it re 
moves most of the conditions under which these fungi thrive 
This is of great importance in the tropics where, partly be 
cause feet are continuously damp, as from perspiration, suc! 
diseases as athlete’s foot, Dohbie’s itch, Singapore foot and 
Tinea are prevalent. 

Since the plastic insole is. virtually non-absorbent and quick 
drying, it lends itself to easy sterilization or washing with 
soap and water if no stronger disinfectant is available. In 
addition to these characteristics, the plastic insole is said t 
be tougher and more comfortable than the previous type 


Standard textile equipment used for weaving 

A unique feature of the Chicopee company’s weaving proc 
ess is the fact that standard textile (Please turn to page 198 
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N April 1942 the Joint Optics Committee of the Army 

Navy Munitions Board called a meeting of represen 
tatives of the Army and Navy to discuss possible replacement 
materials for the aluminum used in binocular bodies, alumi 
num being at that time among the more critical materials 
[he Material Officer of the Naval Observatory, Commander 
r. O. Brandon, recommended to the committee that binocu 
ulars be fabricated from a serviceable plastic material 
Conferences were held at the Naval Observatory under the 
auspices of the Material Officer with representatives of the 
Society of the Plastics Industry, individual manufacturers 
of plastics and binoculars, and various Government agencies 
for the purpose of discussing the requirements of a plastic 
material suitable for use in a service binocular. 

The first prerequisite of a plastic to be used in a binocular 
is dimensional stability over long periods of time through 
wide variations of temperature and humidity and under se 
vere weather conditions, to preclude distortion of the optical 
system. If the plastic is not dimensionally stable, difficulty 
will be encountered in maintaining the collimation and ad 
justment of the optical components. The dimensional dis 
tortion tolerances of the plastic materials control the relative 
positions of the optical axes, as well as the mechanical align 
ment of the binocular housing. Tolerances as close as 0.0003 
in. must be maintained in machining critical dimensions of the 
molded body. These accuracies are necessary to maintain the 
optimum performance of the optical system and cannot be 
relaxed if the instrument is to meet service requirements. 

The second important factor is the resistance to impact 
of the binocular made of plastic, which must be comparable 
to that of one made of an aluminum alloy. The plastic ma 
terial must be both durable and resistant to shock to meet 
the severe requirements of service use. 


* The views expressed in this article are those of the authors and not neces 
sarily those of the United States Navy 

** U. S. Naval Observatory 

t National Bureau of Standards 
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lhe third important requirement is that the plastic ma 
terial possess a coefficient of thermal expansion closely ap 
proximating that of the metal inserts used to secure the 
optical components and to provide additional structural 
strength. This matching of the coefficients of thermal 
expansion is necessary to maintain collimation and adjust 
ment through varying temperatures and to prevent cracking 
or separation of the plastic material due to stresses induced 
by changes. The production of an acceptable and service 
able binocular of a thermosetting plastic was considered 
feasible, provided that metal inserts were properly incor 
porated into the plastic. All critical points of the plastic 
body must be strengthened and reinforced with inserts and 
proper support must be provided for the prisms, the eye 
pieces and the objective lenses. The relative dimensions 
and tolerances between the component inserts must be ac 
curately maintained. 


Selection of a plastic material 


In order to determine which plastic might prove to be a 






satisfactory replacement for aluminum in the fabrication of 
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binocular bodies, selected plastics were molded in a set of 
molds which were available at the Washington Navy Yard 
as a result of experimental work on this same problem con- 
ducted approximately 12 years ago. The physical prop- 
erties of the plastic materials molded into 7 < 50 binocular 
bodies are tabulated in Table I. 

Stabilisation cycle—Subsequent to molding operations, 
the bodies which had been fabricated from various plastics 
were subjected to baking cycles as prescribed by their re- 
spective manufacturers in order to insure complete poly- 
merization of the materials. Dimensional changes occurring 
during this stabilization cycle were measured at fifteen criti- 
cal locations on the plastic binocular bodies prior to machin- 
ing. The calculated percentage changes in dimension are 
reported in Table II. The slight distortion caused by the 
stabilization cycle on a binocular body fabricated from 
plastic A-2 will be approximately 0.16 percent. To allow for 
distortions caused by this stabilizing cycle and by mold 
shrinkage for a binocular housing 7'/, in. in width, it is neces- 
sary that all surfaces which are to be precision machined be 
molded with 0.005 to 0.010 in. of excess material as a machin 
ing allowance. 

Effect of temperature variation—This test was conducted 
to determine whether the completed binoculars would exceed 
the maximum serviceable deviation of the optical axes as a 
result ef temperature variations to be encountered in service. 
The 7 X 50 binoculars were collimated at 70° F., the tem- 
perature of the instrument was reduced to —40° F., and the 
change in optical alignment was measured and recorded 
as Test No. 1 on Fig. 1. The instrument was recollimated 
at 70° F., the temperature was raised to 140° F., and the 
change in optical alignment was measured and recorded as 
Test No. 2 on Fig. 1. 

The plastic A-2 maintained the most + ‘isfactory optical 
alignment of all of the plastics tested in the temperature 
range from —40 to 140° F. as shown in Fig. 1. The devia 
tion in the optical alignment of this binocular is only 25 per- 
cent of the maximum allowable tolerance throughout the 
temperature range. These results indicate that all of the 
experimental plastic binoculars would p iorm satisfactorily 
under either arctic or tropical temperatures. 

Effect of accelerated warp cycle—After Test No. 2, the 7 X 
50 plastic binoculars were subjected to the following cycles 
of temperature and relative humidity variations in order to 
determine the dimensional stability characteristics of the 
materials under these simulated service conditions: 
















Relative 
Test cycle Time Temperature humidity 
hr. ° F. percent 
Number 3 150 140 2-5 
16 140 70-75 
8 140 2-5 
16 140 70-75 
8 140 2-5 
16 140 70-75 
~ 140 2-5 
Number 4 24 140 95-100 
24 140 2-5 
8 140 95-100 
16 140 2-5 
8 140 95-100 
16 140 2-5 
Number 5 17 —5 95-100 
23 140 95-100 
24 —10 95-100 
48 140 95-100 
17 —5 95-100 
296 140 95-100 


[he optical alignments, measured before and after each 
of the above tests, were checked on the equipment shown 
in Fig. 2. The maximum changes in optical alignment for 
each plastic formulation are recorded in minutes or arc of 
accumulated change under Tests Nos. 3, 4 and 5 on Fig. 1. 

All of the plastic binoculars, with the exception of that 
fabricated from plastic D, maintained satisfactory optical 
alignment. The binocular fabricated from plastic material 
A-2 maintained its optical alignment with a deviation only 
one-third of that allowable in service. Plastic material 
A-2 thus exhibits the most satisfactory dimensional stability 
of all the plastics tested. 

Effect of impact on optical alignment—A 130-gm. steel ball 
was dropped on each binocular at the same location. The 
binocular, lying right side up in a horizontal position, was 
struck on the highest surface 1 in. from the eyepiece end of 
the body. Each binocular was placed in a cement mold 
(Fig. 3). The mold was cast to fit the instrument and to 
insure a solid base on which to conduct the impact test 
The ball release trigger, shown near the top of the dropping 
tube in Fig. 3, was placed first at a 10-in. height above the 
binocular. The height was increased in 5-in. steps to 40 


1—This chart shows the effect 
of the temperature variation 
and accelerated warp cycie 
upon the optical alignment of 
the binocular as ascertained 


by a series of five tests 





St 








2—A collimator used to check 
the assembled binocular sub- 
sequent to each service con- 
dition cycle, to establish a 
correlation between the di- 
mensional changes and their 
effect on the optical alignment 


in., then in 1l-in, steps until failure occurred or until the 
maximum allowable deviation of the optical axes was reached. 
The maximum changes in optical alignment recorded at each 
step of the test are plotted on Fig. 4. 

For comparison purposes, two standard aluminum bin- 
oculars were subjected to the impact test prescribed for the 
plastic binoculars. The changes in collimation were meas 
ured and are recorded in Fig. 4. 

Standard aluminum binocular No. 2, when the optical 
alignment was checked subsequent to a 30-in. impact, ex 
ceeded the maximum serviceable deviation of the optical 
axes. The covering of the binocular fractured and broke 
under impact from a height of 46 inches. Standard alumi 
num binocular No. 1 exceeded the maximum serviceable 
deviation of the optical axes after a 30-in. impact, with a 
prism cracking under a 40-in. impact—thus rendering the 
instrument completely unserviceable. Plastic binocular 
C-1, which had only half the impact strength of the most 
stable plastic binocular (A-2) approached the maximum 
allowable deviation at impact from a height of 40 in. and did 
not fail until the body fractured under impact from 45 inches. 
The plastic binocular, utilizing this lowest impact material 
and wall thicknesses of 5/32 to */;. in., withstood 25 percent 
more impact than either of the aluminum binoculars before 
reaching maximum serviceable deviation of the optical axes 

Shock resistance of plastic binoculars—The assembled 7 > 
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50 binocular was attached by its axle to a strong cord sus- 
pended from the ceiling and was allowed to fall five times 
through a distance of 7 ft., the fall being sharply broken 
each time by the tautening of the cord. The binoculars were 
then disassembled and the inserts were inspected for frac- 
tures or separation at the junctures with the plastic. 

Only slight changes in collimation occurred as a result 
of the shock tests. Inspection upon disassembly of the A-2 
plastic binocular subsequent to the shock tests revealed that 
the inserts had remained securely in place in the plastic 
bodies, insuring permanent support at all critical points. 

Plastic selected for the 6 X 42 binocular—The test results 
reveal that the material identified as plastic A-2 is by far the 
superior plastic formulation of those tested for use in bin 
ocular bodies. This thermosetting phenolic material, con 
taining a long-fiber asbestos filler, is identified as Bakelite 
BM-15060. 

Maximum dimensional stability is obtained by sub 
jecting the plastic molding to a stabilization cycle subsequent 
to molding operations. The stabilization cycle consists of 
baking the material for 2 hr. at 150° F., raising the tem- 
perature to 225° F. in 1 hr., baking 2 hr. at 225° F., raising 
the temperature to 275° F. in 1 hr., baking 105 hr. at 275° F., 
and then cooling prior to removal from the oven. 

The mean coefficient of linear thermal expansion of the 
plastic, subsequent to stabilization, is 17.0 X 10~* per degree 


TABLE I.—PHYSICAL PROPERTIES OF BINOCULAR BoDY MATERIALS 


Material Type of filler 


Standard aluminum 
(12 percent silicon 
Phenolic plastic “‘A’’ 


1 Rag fiber and cotton flock 
2 Long-fiber asbestos 
Phenolic plastic “B’’ Cellulose 
Phenolic plastic ‘‘C’ 
1 Long-fiber asbestos 
2 Short-fiber asbestos 


Rag (cellulose) 
Cotton flock 


Phenolic plastic “‘D”’ 
Phenolic plastic “‘“E”’ 


Impact 


strength Izod, Tensile strength Specific gravity 


A.S.T.M. D256-431 A.S.T.M. D651-421 1.S.7.M. D792-44T 


t.-lb./in of pP.s.t 

notch 

33,000 2.70 
0.60 1.36 
1.00 6,000 1.89 
0.55 5 5OO 1.44 
0.54 7,300 1.35 
0.54 6,900 1.32 
0.9 5,000 1.41 
0.55 7,900 1.37 
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3—The effect of impact on the optical alignment of the 
binocular is determined by this ball dropping impaction 
apparatus which utilizes a 130-gram_ steel ball 
C. over a temperature range from —30 to 30° C. and 17.7 X 
10~* per degree C. over a temperature range from 0 to 50° C 


Design of the 6 X 42 service binocular 


A special binocular design was developed in order to utilize 
fully the advantages offered by the plastic material. The 
current needs for an all-purpose service binocular were taken 
into consideration in the production of this design, and the 
following requirements were among those considered : 

a. A binocular adaptable to night use, similar in field and 
light-gathering power to the standard Navy 7 X 50 bin 
ocular. 

b. A relatively light instrument comparable in weight to 
the standard 6 X 30 binocular. 

c. A durable and rugged binocular embodying a fixed focus 
and fixed interpupillary distance which thereby eliminates 
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the necessity for axial and eyepiece adjustments and makes 
the binocular especially suited to amphibious operations and 
night fighting. 

d. A waterproof binocular capable of maintaining its 
watertight integrity under severe service conditions of ex 
tremes of pressure and temperature. 

e. A fungusproof binocular which will remain unaffected 
by microscopic organisms, particularly types indigenous t: 
tropical areas 

f. A compact binocular containing a minimum number of 
intricate parts and lending itself readily to mass production 

g. A binocular .whose embossed gripping surface is an 
integral part of the molded structure—thereby eliminating 
the necessity for a separate covering material. 

h. A binocular which is fabricated from corrosion-resistant 
materials 

Optical design—-Calculation of an efficient optical systen 
for the service binocular was governed by requirements for 
an optical system similar in field to the Navy 6 X 30 binocular 
and approximating the light-gathering power of the standard 
Navy 7 X 50 binocular; an optical system the component 
parts of which could be adapted to a compact, light-weight 
moldable body design; and an arrangement of optical ele 
ments to obtain an unusually wide distance between the 
objective lenses and to increase the stereoscopic effect, making 
the binocular an excellent spotting instrument. It was con 
cluded that calculations for a lens system based on a 6-power 
magnification and a 42-mm. entrance pupil, utilizing standar 
Zeiss 7 X 50 binocular prisms, would most satisfactorily and 
efficiently fulfill all service requirements. The optical and 
weight characteristics of the 6 X 42 binocular as compared 
with typical 6 X 30 and 7 X 50 binoculars are as follows 


Characteristics 6X 30 4 X 42 7 
Magnification 6 6 7 
Entrance pupil, mm 30 12 50 
Exit pupil, mm 5.00 7.00 7.14 
Eye relief, mm 11.3 10.7 14.4 
True field 8° 54’ 8° 30’ 7° 39 
Weight, oz 22 36 14 


The optical design incorporated a fixed interpupillary dis 
tance which eliminated the necessity for interpupillary adjust 
ment prior to use. The maintenance of optical alignment is 


TABLE II DIMENSIONAL CHANGES DuRING STABILIZATION 
TREATMENT 


Baking stabilization treatment Change i» 
Relative dimension 
Material Temperature Time total average 
- # hr oe, a a percen 
Plastic ‘‘A’’ 
l 150 2 
150-225 ] 
225 2 
225-275 l 
275 105 30,063 0.54 
2 150 2 
150-225 l 
225 2 
225-275 l 
9275 105 30,063 0 1 
Plastic ‘“B’ 280 6 1.680 0 47 
Plastic “C’ 
l 300 ! 1,200 0.18 
2 300 } 1,200 0.11 
Plastic “D”’ 276 8 2.200 0.26 
Plastic “‘E”’ 200 3 660 0.04 
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4—Graphic results of tests 
made to determine the effect 
of impact on optical alignment. 
5—-Interpupillary distance dis- 
tribution given in millimeters 


greatly facilitated by the elimination of hinged binocular 
bodies. The value adopted for the fixed interpupillary dis- 
tance was determined on the basis of the frequency curve 
shown in Fig. 5. Although the greatest frequency lies at 
approximately 65 mm., it was concluded that binoculars 
might well be produced in three sizes with interpupillary 
distances of 62, 65 and 68 millimeters. This range would 
provide perfect accommodation for approximately 87 percent 
of all service binocular users—this figure being based on a 
maximum pupil decentration of 0.75 millimeter. The 
maximum decentration would require a divergence of the 
eyes of 5 min. if the axes of the two telescopes were parallel, 
this divergence angle being derived from a development of 
the following formula: 





Decentration (mm.) 
Divergence angle in radians = 2 X ———————_- — 
: Image distance (mm.) 

Since it is more difficult to compensate for divergence than 
for convergence, the axes of the two telescopes should be 
inclined to each other at an angle of 1.0 min. in the hor- 
izontal plane, converging behind the observer. This would 
cause the lines of sight for an observer with correct inter- 
pupillary separation to converge in front of the observer at an 
angle of 5 minutes. 

Details of the eyepiece and objective optical systems are 
shown in Figs. 6 and 7. The eyepiece design does not allow 
for adjustment in focus by the observer, but it may be set 
by an optical repair shop. A center-field diopter setting of 
—1.2, equivalent to a focal image distance of 0.85 meter, 
was adopted as being a comfortable range for normal eye 
accommodation. 

In the design of the 6 X 42 binocular optical system, a 
compromise between curvature of the field and astigmatism 
was necessary. It was considered that partial flattening of 
the field, with the astigmatism so corrected as to give excellent 
imagery over an apparent field of about 25°, was preferable 
to complete flattening of the field with a smaller area of ex- 
cellent imagery. Since the curvature is not completely cor- 
rected, an accommodation of approximately one diopter is 
necessary when changing from viewing the center of the 
field to viewing the edge of the field. An accommodation of 
this amount can easily be made by the average observer. 
The instrument is well adapted to night use, as the light 
gathering properties are good and the 7-mm. exit pupil utilizes 
the pupil of the dark-adapted eye to best advantage. 

Structure design—To accommodate the 6 X 42 optical 
system, the binocular body was designed to be molded in two 








pieces as shown in Fig. 6. The two eyepiece housings shown 
in Fig. 6 are also molded of Bakelite BM-15060. Metal 
inserts were incorporated at all vital points (Fig. 8). 

In order to eliminate the possibility of cracking the plastic 
or. loosening the inserts which retain the optical elements, 
it was necessary to obtain for the inserts an alloy whose co- 
efficient of thermal expansion closely approximates that of 
the phenolic material. Since lightness is of paramount im- 
portance, lightweight alloys were the only materials con- 
sidered for this application. Linear thermal-expansion de- 
terminations were made on several special low-expansion- 
type alloys processed by powder metallurgy, forging, per- 
manent molding and die casting. A die-cast aluminum- 
silicon alloy, with a coefficient of thermal expansion of 18.5 X 
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10~* per degree C. over a temperature range from —30 to 
30° C., was found to be suitable. Its coefficient most closely 
approximates that of the phenolic material chosen for bin- 
ocular body fabrication. This die-cast material was also 
considered more suitable than the other types of alloys from 
the standpoint of fabrication, since extremely close mold 
tolerances could be maintained—a condition which elimi- 
nated the necessity for extensive machining operations. 

In order to obtain a binocular body with impact resistance 
and dimensional stability comparable to that of aluminum, 
while maintaining the weight as small as possible, the body 
walls are graded in thickness from */3. in. at the outer ex- 
tremities to approximately °/s in. in the central portion be- 
tween the eyepieces. The plastic body is also reinforced at 
several points in order to provide sufficient material to hold 
the metal inserts firmly. The eyepiece caps are designed to 
accominodate standard eyepiece filters. 
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Production and evaluation of the binocular 


Upon completion of the design for the 6 X 42 binocular 
molds for the plastic parts were fabricated by the Plastics 
Divisions of General Electric Co. Production samples were 
submitted to the Naval Observatory in February 1944 
Optical systems were assembled, and the completed instru 
ments were subjected to optical analysis and simulated serv 
ice-condition tests in order to determine their practicability 
for Navy use. 

A complete analysis of the optical system is contained in 
Table III. In general, the results of the optical analysis 
indicate satisfactory optical performance. The only adverse 
characteristics noted are those associated with slight spherical 
aberrations apparently caused by the objective lenses. A 
consequent small loss in resolving power is noted, but not 
enough to impair the serviceability of the instrument. The 
slight defects noted could be eliminated by a slight modifica 
tion of the optical design. The optical performance, however 
is considered adequate to fulfill completely the service re 
quirements for which the instrument is intended 

Procedures for the structural analysis of the plastic bin 
ocular closely parallel the procedures for structural analysis 
as applied to the 7 X 50 molded binocular bodies in the pre 
liminary investigation of the plastic materials. However 
certain variations and additions were incorporated into the 
test procedures in order to evaluate properly the effectiveness 
of the completed design. 

Accelerated service-condition test—An assembled binocular 
and an unassembled binocular body were subjected to a 
series of moderate and extreme accelerated service-conditiot 
cycles as shown in Table IV. Subsequent to the completion 
of each cycle, five dimensions of the eyepiece housing and 
ten dimensions of the objective housing were measured in 
order to provide for a dimensional-stability study of the 
binocular material in this final molded design. The collima 
tion of the assembled binocular (Please turn to page 198 


6—The binocular disassembled to show each part of the 
prism assembly and eyepiece details. 17—For greater 
clarity, the prism has been subassemb/ed so that the 
objective optical system can readily be visualized. 8 


These metal inserts were incorporated at all vital points 
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This rigid acrylic plastic head cap proved to be an effective corrective for 
hydrocephalus, or excessive head growth, in the case of a 5-month-old child 


re remarkable, often spectacular, plastic reconstruction 
work being performed by the medical profession on our 
wounded veterans has had a tendency to obscure other de 
velopments in the use of plastics for the alleviation of human 
suffering. One particularly interesting application of acrylic 
plastics is a rigid head cap used as a corrective in the case of 
a five-month-old baby whose excessive head growth was di 
agnosed by specialists as hydrocephalus. 

According to general information, hydrocephalus is caused 
by an excess of fluid beneath the skull. This excess fluid may 
be caused by the partial or complete closure of communica- 
tion between the skull and the spinal cavity. The resultant 
enlargement of the skull is quite pronounced and extends 
in many cases from above the eyes to the top of the neck, and 
from ear to ear. 

Consideration of means other than surgical for controlling 
the abnormal head growth of this young child brought to 
mind the practice of certain African tribes and American 
Indians of deforming the skull by mechanical means. Their 
primitive use of tape, cord or wood to elongate, flatten or 
otherwise shape the skull suggested the use of a rigid head cap 
which would fit this child’s head. 

The theory behind the use of such a skull cap was that if 
there were a stoppage, complete or incomplete, through the 
ventricles to the spinal cavity, the pressure of the fluid would 
be exerted against the constriction rather than toward the 
bones of the skull. If no communication with the spinal 
cavity existed, an unnatural opening might be effected which, 
in time, might become permanent. 

The first step in the forming of this rigid acrylic plastic 
head cap was the construction of a wire-reinforced plaster of 


Paris tray in which a mold of the head could be taken using 
hydro-colloid impression material. To allow for existing 
undercuts, the tray was made in two sections. Following 
the pouring of a stone model, a '/,-in. thick wax head cap was 
built up. The screws needed to hold the finished acrylic 
plastic cap in place on the child’s head were imbedded in this 
wax model. A flask was then constructed from a wooden 
box and the wax head cap invested therein. Because of the 
difficulties of proper flasking, no attempt was made to retain 
in the final plastic cap the clear optical properties character 
istic of the acrylic plastic 

Prior to the placement of the cap, the baby’s head in- 
creased at the rate of '/, in. in circumference each week, and 
by the time the head cap was first applied it measured 17 in. 
in diameter. Due to the increase in the size of the head that 
occurred while the cap was being made, the screws could not 
be completely tightened when the head form was first fas 
tened into place. However, little by little, the screws were 
tightened until, at the end of three days, the cap entirely 
enclosed the baby’s head. No discomfort was apparent and 
the child seemed entirely happy. 

At the end of the fifst week the acrylic plastic cap was re- 
moved and the head measured. Although the cap was off 
less than one hour it could not be completely tightened when 
replaced and the screws could not subsequently be com- 
pletely taken up. During the next four weeks the cap re- 
mained on the head, measurements revealed only a slight 
increase in the circumference of the skull and again the child 
seemed to experience no irritation. For further observation 
the cap was left off for 24 hours—and in this time there was 
a '/>in. increase in size. Since (Please turn to page 196) 
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On the surface 


by EUGENE MORLEY* 





— surrey with the fringe on top’’ was made of wood 
and had to be painted to protect it against the weather. 
It had to be decorated, too, to please a generation that liked 
fringe. To meet these demands, coach colors were developed 
that had no equal—hard and durable, and capable of retaining 
a high polish. When, later, the motor car, made of metal and 
vibrating at a rate something in excess of a fast trot, would 
have none of these coach paints, coatings were developed 
which were designed to adhere to metal and to vibrate with it 
without damage. 

Now we are told that the age of plastics is approaching. 
It's a little late to make a plastic surrey, and we may or may 
not make the mudguards of our postwar motor cars of plastics. 
But we will make a lot of things of plastics and it’s time to 
think of coatings—a little about protective coatings and a lot 
about decorative ones. 

In contemplating postwar uses of plastics, we tend to stop 
our thinking at a consideration of their inherent character 
istics. Their resistance to solvents, to weathering, to abrasion, 
etc., is not surface deep—it’s inherent. Color, if it is there, 
is inherent. These are wonderful qualities and wonderfully 
controllable. A recent article, “The Ups and Downs of 
Color,” ' treated this subject very thoroughly. Our in- 
tention here is not to quarrel with this article, but rather to 
endorse it and to continue from that point. 

The writer holds with the more progressive of our designers 

that it is better for color to be integral than to be skin deep 
Yet we know, too, that decoration is necessary and that trade 
name identification is necessary. If our dishes are soon 
going to be of plastics, not all will be of plain, though well 
chosen, colors; some will have applied decorations. If we are 
going to see new containers made of plastics, we know that 
all of them are going to be labeled and that some are going to 
be decorated. The question of what should be decorated 
and what should not is one for the designers. I don’t want 
a multicolored design of Sweet William plastered over the 
dashboard of the motor car I'm thinking of, but a simple, 
opaque motif might interrupt the unbroken transparency 
of my acrylic coffee table, and a simple decoration applied to 
the polystyrene glasses I shall set on that table might help me 
differentiate them when I take them to be filled. 

Let's not limit ourselves to a transparent world, or to one 
in which every colored article can have only one color. 
Additional colors can be molded-in with some success, but at 
considerable added molding expense. For years we've been 
molding in debossed trade marks and calibrations and wiping 
in color by a hand operation. For some recent war items 
where added color was necessary, it was found possible to 
insert a compression-molded shape into an injection mold 
with the result that the final molded article had more than 
one color—and required more than one molding operation. 

Applied colors are something else, however. War uses of 
imprinting, and war restrictions on metals for civilian uses 
have resulted in developments in the decoration of plastics 
which should be noted now by our designers and our manu- 
facturers. An interesting instance is the experience of the 
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cosmetic trade with plastic lipstick containers. After the 
panic over the complete restriction of metal for this item had 
subsided and it had been shown that plastics were going to 
come to the rescue, the entire field was faced with the prospects 
of using scarcely more than half a dozen different molds 
for 300 to 500 different brands of lipstick. Decoration was 
a must! First, for identification, and second, to marry the 
new containers to already established lines. 

Most of these containers were decorated by the silk-screen 
process. The enamels and lacquers familiar to the silk 
screen trade were used confidently and seemed to be satis- 
factory at first. However, it had not been anticipated that 
the particular plastic used for these lipstick cases was one in 
which the plasticizer tended to respond to weather changes 
and to show a greater affinity for the paint or lacquer than for 
the plastic. The result was that the first warm, humid days 
saw otherwise perfect applications transformed into something 
resembling a good grade of chewing gum. I’m afraid that a 
few thousand lipsticks reached the retail market two years 
ago carrying decorations and trade names that were almost 
magically fugitive. 

A search was immediately made for a means of solving 
this problem, and decorating materials and methods were 
evolved which seem to hint at a bright new field in coatings 
The development of special materials for the coating and 
decorating of fabricated or molded plastic articles should 
become as exciting as was the development of special coatings 
for metals several years ago. 

At first, a sealing material was tried which resisted the 
plasticizer exudation and which was not unfriendly to the 
application of the silk-screened enamel. The result was 
permanent enough, but it required two operations and al 
tered the surface of the plastic in a way that was undesirable 
Surface coatings of nitrocellulose lacquers were applied over 
printing and plastic alike, but the entire surface was then 
subject to deterioration from exudation. Finally, a cellulose 
acetate base lacquer was devised which, when sprayed over 
the printing, rendered it impervious to the action of the 
migratory plasticizer. Later, characteristics of the sprayed 
coat and the printing material were combined to give a 
printing ink which would stand up without further coating 

An unexpected feature of this printing ink was its similarity 
in surface to the plastic itself. It showed characteristics 
that were completely unfamiliar to silk-screen firms long ac 
customed to the use of lacquer and enamel. In the first 
place, no “‘raised’”’ or ‘‘embossed”’ quality was apparent. The 
ink seemed to sink below the surface of the plastic as though 
inlaid. The solvent was quickly removed from the applica 
tion substance by its affinity for the molded plastic. The 
application was set within 10 seconds, completely dry within 
10 minutes! Upon drying, it proved completely irremovable 
except where such damage was inflicted that the actual sur 
face of the plastic itself was removed. 

Further experiments showed that this solvent-carried ap 
plication of a plastic substance to plastic, when dry and hard, 
responded to finishing in precisely the same manner as the 
surface of the plastic itself. Light buffing or tumbling with 
a delicate abrasive or polishing material quickly reduces the 
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Familiar brands of lipstick, face powder and rouge are now attractively housed in surface-decorated plastic con- 





tainers. The applied coloring, itself a plastic substance, has a natural affinity for the surface and won't rub off 


omewhat matte surface of the application to a sheen pre 
cisely similar to that of cellulose acetate. At least one silk 
creen firm learned an embarrassing and costly lesson. Since 
the difficulties have been overcome, milady’s imprinted shade 
label no longer loses itself amid the paraphernalia of her purse 
Chis story, although its significance is accentuated some 
what by the emergency condition which obtained, should 
ypen our eyes to the fact that the “‘superficial’’ decoration of 
molded articles is one with which we shall soon deal on an 
increasing scale as the use of plastic s in new fields increases 
Che same spraying and decorating substance, altered only 
slightly from case to case, 1s applicable to cellulose acetate 
ind acetate butyrate, to acrylics and to the vinyls with the 
ume results. In its simplest form, it lends itself easily to 
ilk-screen application. In diluted form, with slight altera 
tion, it presents no difficulty when used as a spraying medium 
However, alteration in substance must be made to achieve 
the proper viscosity for rubber-die and letterpress printing 
Substances are already available which have been speciall 
designed for the coating and decoration of various plasti 
materials. Different coatings, of course, for different plastics 
Acrylics and acetates, since they have common solvents 
an be treated as a group particularly adapted to superficial 
oating and decoration. The application of paint, enamel, 
acquer, or any of these substances could only hope to form 


a superficial bond which would be inhibited by the slick sur 
face of the plastic and would be subject to a reaction to any 
cold flow that might be set up. However, a prepared sub 
stance containing a solvent for the plastic, if properly balanced 
and adjusted for the printing or spraying process involved 
can achieve much more because it can depend on the phe 
nomenon of cohesion, rather than adhesion, for its endurance 
Interesting experiments which are conclusive enough but not 
vet comprehensive have been made with coatings designed 
for polystyrene rhe solubility of molded polystyrene offers 
at least an equal prospect for such completely successful 
decoration and coating as those described above for acetates 
and acryli In view of the prospective use of polystrene 
in postwar products, the experiments with this type of coat 
ing promise to be more important than any yet described 

The advantages of coating and decorating material of this 
sort are that they bond themselves permanently to the 
plastic and that, being similar in composition to the plastx 
they do not have an “‘applied”’ appearance In decorating 
metal it is often necessary to cover the entire surface, but due 
to the similarity in surface this is not necessary with plastics 
Due to the fact that the application materia! invariably con 
tains a solvent which attacks the plastic a durable bond is 
formed without any baking 

Since the durability of the bond (Please turn to page 196) 
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F ALL the shortages that, at one time or another, have 


developed in the war production program, one of the 


least publicized yet most critical has been in drafting in 
struments. Scales, slide rules, protractors and other instru 


ments have been needed, and needed in almost unbelievable 


quantities, by engineers and architects in the Army, Navy, 
Air Forces and in the war industries. Old methods of pro 
duction were found to be grossly inadequate for supplying 
these instruments in needed quantity and satisfactory quality 

A typical example is the common triangular relief facet 
scales used, with different calibrations, by all engineers and 
architects. These scales had been made principally of box 
wood. But there was not enough boxwood and, moreover, 
it Was necessary to season it for two years before using 

If celluloid faces were to be laminated to the boxwood, 
another twelve months were required for the celluloid to set 
properly. Then it was a slow process to stamp on the 
figures and divide lines which sometimes number into the 
hundreds his was usually done by a machine taking 48 
units at a time, with the result that it required 12 hours to do 
a complete job on that quantity. 

Leading manufacturers of drafting instruments finally 
turned to molded thermoplastics for the answer to the entire 
problem, but only after they were finally convinced that the 
desired accuracy and precision could be obtained in the 
multiplicity of division lines and in the many figures that were 
necessary. Asa result, triangular relief facets now are being 
turned out by injection molding complete with all lines and 
numbering, fully normalized and ready for use in just 24 
hours, as compared with the two or three years required to 
produce in finished form the boxwood or celluloid-faced box 
wood scales. 

A midwest molder is now turning out slide rules, flat four 
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Accurate drafting 
instruments 








bevel engineering and architectural scales, half round pro 
tractors, full round cut-out beveled protractors and similar 
instruments by the same process and to the same exacting 
tolerances. It is believed that these products, presently used 
in quantities by the Armed Services, Government agencies 
and war industries, and also on sale in the retail market 
represent a new advance in the accuracy and precision pos 
sible with plastics molding; and that they will be an im 
portant contribution to the postwar engineering and ar 
chitectural fields 

Biggest of the problems encountered was to achieve the 
desired accuracy in the engraved dies, and in the beginning 
the molding company sought to have the dies made by out 
side engraving houses. Specifications called for the dividing 
lines to be not in excess of four thousandths of an inch wide 
and a minimum of five thousandths in depth, but the best 
results that could be obtained in the test dies were lines 
measuring ten thousandths wide by five thousandths deep 

In the end, the company installed its own engraving de 
partment, and after long experimentation with equipment 
and methods, succeeded in getting the dividing lines down to 
three thousandths of an inch wide. They also found it 
possible to make the lines deeper than they are wide. This 
extra depth—up to five thousandths—is especially desirable 
when it comes to wiping in the color 

Che triangular scales, molded of acrylic resin, have divisions 
as fine as 60 to the inch. The calibrations on the 6 faces of 
the scale for engineers are in tenths, twentieths, thirtieths 
fortieths, fiftieths and sixtieths of an inch. For the ar 


chitects, graduations are as follows: a full size, divided to 


sixteenths of an inch, a three inch per foot, 1'/, in., 1 in 
in., */,1n., */sin 6in., */321n., '/, im. and '/s1n., all per foot 
with sub-divisions for some scales as small as '/¢ inch 


Probably the most intricate of the new plastic drafting 
instruments are the slide rules. A 5-in. pocket size, now in 
full production, is the first slide rule of this size ever molded 
with complete divisions and numerals, according to the 
molder. Output of 10-in. standard size rules also has been 
begun. Both rules are adjustable with screws on the back 
regulating the tension of movement of the slide—the first 
time a 5-in. rule has been made with this feature. The 5-in. 
rule is molded of polystyrene and acrylic, while the 10-in. type 
is wholly of acrylic 

Phe dividing lines on the slide rules are three to three and 


one-half thousandths of an inch (Please turn to page 194) 
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Aladdin's lamp 





































We are told that when the lamp was rubbed, a genie 
appeared who would carry out the rubber’s wish. The 
modern version of this Arabian Nights’ fantasy is a gleaming 
white bathroom fixture which, when turned on, gratifies 
man’s wish for a perfect shaving light. 

The lamp is compression molded in two parts——a base and a 
shade—and assembled by means of molded lugs on the shade 
which fit into corresponding slots molded into the base. 
Due to the size of the pieces, single cavity molds are used. 
Che material selected is white translucent urea, standard 
for most electrical reflector work due to its ability to produce 
a soft, warm light. The base and shade together weigh 
approximately one pound. 

Molding conditions must be carefully watched because any 
gas marks, streaks or blisters present show up as defectsinthe « 


( peo eae ago there existed a truly wonderful lamp 


The shade is molded on a 2*/,-min. cycle on 
Powder, which is used rather than 


finished pieces. 
a fully automatic press. 
preforms to avoid weld lines on the surface, is preheated, 
.then loaded into the mold. The press operator starts the cycle 
At the end of the cycle, the 
mold automatically opens and the part is removed (see Fig 


>) 


). When the mold has been cleaned of flash, a new charge 


by pushing the starter button. 


if powder is introduced and another cycle started. During 
the cycle, the press operator has time to remove flash from the 
molded article with a flat, single cut, hand file. Shades 
ire then carefully telescoped into a tote box 

Ihe base is molded in a similar manner, but on a slightly 
longer cycle because it contains thicker sections than the 
shade. Flash is removed at the press by the operator 
before the parts are carefully stacked and delivered to the 
assembly line 

A completely assembled lamp. consists of the two molded 
The 
begins its travels at the extreme right, the shade at the ex 


parts plus fourteen miscellaneous accessories. base 


treme left of the assembly line, and both pieces work toward 
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PHOTOS 2 & 3, COURTESY AMERICAN CYANAMID 00. 






1—This shaving lamp concentrates light where it is most 
needed. 2—-At the end of the molding cycle, the mold 


automatically opens and the part is removed. 3—The press 








operator removes flash from a completed part with a file 






the center of the line where the unit is completed and then 





removed. 

The first step in the assembly of the base is to place it in a 
holding jig and insert the electric socket and chain through 
a hole provided for that purpose. The socket protrudes 
through the hole and is secured (Please turn to page 188) 
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WHILE THE AVERAGE WHITE-COLLAR WORKER 
or housewife uses salt tablets only at the height of a summer's 
heat wave, workers in industry find the tablets a year-round 
necessity. This sodium chloride tablet unit (Fig. 2) was 
developed to meet the need for an economical dispenser which 
would provide protection against moisture and dust, resist 
salt corrosion and stand up under hard usage. 

Except for connecting screws and eyelets, this dispenser 
is made entirely of plastic. Two of its eleven parts are of 
methyl methacrylate and nine of molded wood-flour filled 
phenolic. All parts except the hopper window are shown in 
Fig. 1. The cover (A) is recessed on the inside to fit snugly 
over the hopper body (C), to exclude moisture. A knob (B) 
conceals the locking device. Although the base (D) is molded 
in two parts, the halves are joined so snugly as to appear as 
one. The screw eyelet (Z) holds these two base sections 
together. The interior ribs guide the tablets into the aper- 
tures of the dispensing disk (G), which is so designed that 
one-sixth of a turn on the knob (77) releases a tablet. The 


spout of this dispenser is molded integrally with the bottom 
cover (J) and covered with a transparent lid (F). 


Credits— Material: Bakelite and Lucite. Molded by Chicag 
Molded Products Corp. for Standard Safety Equipment Co. 


TWO NEWLY-DEVELOPED TEXTILE TREATING 
processes which grew out of research to improve GI fabrics 
seem destined to have a profound effect on the postwar textile 
industry. One method is said to make woolens shrinkproof 
(girl at right, Fig. 3), wrinkle-resistant and more durable 
while the other is described as rendering cotton, rayon and 
wool water-repellent. Melamine is used in both processes. 

According to company reports, neither process alters or 
impairs the original and desirable qualities of the basic fibers 
When applied in proper formulations, the chemical treat 
ments are described as leaving the appearance and feel of the 
textiles either unchanged or benefited. 

The process for imparting water-repellent qualities to 
cotton involves external treatment of fibers by a modified 
thermosetting melamine. It is applied from a water solution 
on a standard textile padder, then cured several minutes at 
265 to 270° F. When cured it forms a waterproof film bound 
tightly to individual fibers. 

On the other hand, in the process for making woolens 
shrinkproof, individual fibers are impregnated with a tough 
heat-, water- and chemical-resistant melamine. While the 
process’ greatest possibilities are seen in wool, it is also ef 
fective on cotton, rayon, linen and aralac. The yarn or 
fabric is passed through a water solution of the melamine com 
pound and cured for several minutes at about 275° F. 


Credits— Material: Monsanto melamine. Shrinkproof proces: 
called Reslooming. Both processes by Monsanto Chemical Co. 





THE FINEST LIP MICROPHONE OR TRANSMITTER 
is useless if the equipment connecting the two elements is 
faulty. To achieve the high standard of performance neces- 
sary in communication equipment used by our Armed Forces, 
the U. S. Signal Corps has adopted this chest set (Fig. 4) 
which contains 5 plastic parts. The assembled set consists 
of a chest unit equipped with a switch, a junction box, two 
cotton webbing straps, and two cords with terminal con 
nections for connecting a throat or a lip mike to a transmitter. 

Both the switch, which consists of a phenolic base and a 
housing, and the junction box are located on a chest plate 
which is held in place by the webbed straps. The body of the 
switch is produced in a 12-cavity transfer mold of high-impact 
plastic material. The weight per piece is 6 grams. The 
toggle switch employed in this part has three positions—on, off 
and momentarily on. The molded phenolic junction box is 
positioned directly above the switch. 

The cord which connects with the microphone is a two 
conductor stranded copper wire with a jack, or shell, at the 
outerend. These cellulose acetate butyrate shells are molded 
in 8-cavity dies—each cavity representing one-half of the 
completed part. The second connecting wire, a 3-conductor 
cord, is plugged into the transmitter by a phenolic plug. 


Credits— Materials: Bakelite, Insurok, JVTenite Il. Switch 
base, PL-58 plug and junction box molded by Reynolds Molded 
Plastics Div., Continental Can Co.; Switch housing by Richardson 
Co. and Molded Products Co.; JK-48 shells by American Molded 
Products Co.; for Trav-Ler Karenola Radio and Television Corp 


TYPICAL OF THE LARGE PARTS BEING FORMED 
from laminated phenolic sheeting by the McQuay Aircraft 
Corp. is this chin turret fairing for the B-17 Flying Fortress 


* Registered U. S. Patent Office 


(Figs. 5, 6) which measures approximately 50 in. in length 
by 40 in. in width. The part fits just behind the chin turret 
and is used to fair the turret into the fuselage. In addition 
to this fairing the company is producing by the same methods 
an ammunition chute with an over-all length of more than 
90 in., an ejection chute scoop, ammunition deflector, dome 
light bracket, deflector ring, spinner fairing, fireman's hand 
axe bracket, and more than 25 types of ammunition boxes 
One of the principal advantages of producing these parts 
from plastics is the saving made possible in tooling costs, 
based upon the fact that phenolic materials require approxi- 
mately one-third the number of tools necessary for the forming 
of metal. Other advantages of plastic parts are as follows 
as much as 50 percent can be saved in the original cost due 
to the fact that plastics require only about one-half the 
production man-hours of metal. The laminated phenolic 


parts are from 25 to 50 percent lighter in weight than metal 


and show greater durability 


Credit— Forming by McQuay Aércraft Corp 
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The hub of the home 


by Je D. LINCOLN* 








OT only is the military use of glass-reinforced low 

pressure plastics well beyond the laboratory phase, but 
postwar applications of these remarkable new materials ar 
now more than mere dreams. Among them, models for a 
space-saving, structure-supporting prefabricated kitchen and 
bathroom unit which might be c-lled the hub of the home 
are important arch tecturally but the 
glass laminates for their manufacture deserves plastics head 


peculiar suitability of 


lines. In our company’s vast new plant, these light weight 
superstrong materials are making important electrical equip- 
ment on a commercial scale, and the techniques already 
worked out can go directly—and profitably—into civilian 
production as soon as restrictions are lifted. 

Properties, 
for handling plastic-reinforced glass and its satisfactory 


history and laboratory-developed techniques 


performance as experimental primary structures for military 
aircraft, have been fully covered in these pages by a series of 
articles.' However, the recently developed ‘‘Heart-of-the 
Home” unit and plans for its manufacture throw new light 
on the potentialities of low-pressure glass-reinforced moldings 
for prefabricated housing 

Implicit in their advantages for this type of structure are 
their possible applications for refrigerators and plumbing 
units and for strong, light, highly stain- and mar-resistant 
furniture for existing bathrooms and kitchens. Because of 
these features, as well as because of their dimensional stability 
glass laminates could make ideal weatherproof outdoor fur 
niture. Chairs and tables for terraces, and even park benches 
would be impervious to rain and sun, would require no up 


~ Chiet engineer, Virginia-Lincoln Cor 
' See Mopern Prastics 2/, 89-112 (May 1944) 
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PHOTO, COURTESY VIRGINIA-LINCOLN RP 


keep. Made by low-pressure methods, they could be mold 
inexpensively in whatever complicated form-fitting curves 


the designer fancies. 


The prefabricated utility unit 


Principal innovation of the projected bathroom-kitchet 


design is that it takes advantage of the ideal properties of 
glass laminates for individual units which are integral wit! 
standardized interchangeable wall sections. Their strengtl 

weight ratio is high, their resistance to scratch and to acids and 
alkali in foods and soaps, their dimensional stability and in 
sulating properties are excellent, and large unit moldings are 
possible at low tooling cost. Designed especially for con 
struction in these materials by the industrial designing firm of 


Sundberg & Ferar, who have long been pioneers in plastics 





applications and who have worked extensively in the refriger 
tion, furniture and household appliances fields, many of the 
excellent features of the design would be impracticable to 
manufacture if the costly dies of high-pressure molded plastics 
were necessary, and assembly on the spot would be too com 
plicated were they to be made of lightweight metals 

The two-sided unit, which comprises a bathroom and a 
kitchen complete with full storage facilities, in its most com 
pact form would occupy a space only 7 ft. square and can 
because of its airplane-type cantilever beams, carry the entire 
structure of the house as shown in Fig. 
ogous assemblies in aircraft and automobiles are the factory 


Similar to anal 


assembled plumbing, wiring and heating ducts which are 
built in. 
porating the plumbing, sewage, 


For support, a small concrete foundation, incor 






gas and electric outlets, is 
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material is returned to room temperature where the resin resumes its viscosity. 





4—-Glass cloth is passed between impregnating rolls at a speed of 100 ft. per minute. 5 and 6—After impregnation, the 


The cloth can then be laid up on the form 


without the use of staples. 17—An expendable gas tank being wrapped around a male form in making a power plant duct 


has gone into this aspect of the design. Dirt-collecting 
corners are as obsolete here as in the bathroom. 

The lower shelves of the cabinets will be constructed with 
racks which let down and permit dishes to be stored hor 
izontally—-no more digging for the dishes at the bottom of 
the stack, and less breakage! Added refinements will be the 
built-in electric toasters and food mixers. The oven, placed 
high over the stove rather than below, will eliminate tire 
some bending to baste the roast or test the cake, and the 
refrigerator will be functional in design 


Materials 


The non-structural portions of these units can be made of 
low-pressure laminated glass-fiber cloth, canvas or duck. 
For the highly stressed primary members, however, the 
newest glass flock and fiber technique* may be employed 


* Developed by Owens-Corning Fiberglas Corp 
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In this material, straight-line continuous glass fibers are 
coated with a resin admixed with short lengths of finely di 
vided glass-fiber flock. The flock fibers, with diameters ay 
proximately one-sixth that of the main fibers, are intersperse: 
among the main strands, reinforcing them The resultant 
material, which may be compared with a monolithic column 
has much more compressive strength than one with a fabri 
filler where strength is divided between warp and woof 

Glass fibers might also be used as insulation for refrigerator 
and stove. Resin-sprayed fiber wool is now standard insulat 
ing material in all types of military and merchant ships. For 
kitchens, it would lend itself well to use with low-pressure 
molded glass-filled plastics as the center of a sandwich typ 


of construction 


Molding methods 


New materials usually require new techniques, and the low 
pressure glass laminates are no exceptions. Many refine 




















ments are still to be worked out; many have been tried in the the most complex curves, thus obtaining shapes which cannot 


laboratory. However, the handling techniques are already be profitably produced with any other type of plastic, 
far enough advanced for war production on a commercial After the resin has been added, and the material laid up on 
scale and for postwar adaptation. a male mandrel or form it is then transferred to a female 
Our company has, through the use of heavy viscosity mold (Fig. 7). It is now ready for curing. The simplest 
resins which polymerize at 125-150° F., overcome some of the method at present is to cover the assembly with a rubber 
difficulties presented by these materials.*» These have been blanket pressure-sealed on the edges, draw a vacuum, and 
found to be infinitely easier to work with than the earlier types put it in the oven for the length of time and at the temper- 
of low-viscosity high-temperature resins. When they are ature required by the particular resin employed 
employed, glass cloths which are to be impregnated are passed Molds ean, of course, be made of any material which will 
through the liquid resin on rollers (Fig. 4) or the resin can be withstand the temperatur2 necessary for the cure; and wood, 
upplied by means of a doctor knife. After the glass fibers plaster of Paris and cast phenolics are some which have been 
have been thoroughly saturated and coated, the material is employed. The mold must be protected by cellophane or a 
returned to room temperature where the resin again assumes similar film which will be unaffected by the resin, For high 
its viscosity. The sticky material can then be laid up on the production, a metal mold might be warranted and the oven 
form easily and without the use of staples or soldering irons baking could be eliminated by steam heating the mold. For 
Figs. 5 and 6), for in this state it will cling to the entire area experimental or limited production, however, the fact that 
of theform. Since it is soft and pliable, it will adhere even to inexpensive molds can be employed is an obvious advantage. 


' See ‘‘Desirable Handling Properties of Low-Pressure Resins,’”’ Mopern An answer to the manufacturers prayers will come when 


Piasties 2/, 110 (May 1944 resins of proper consistency which will cure not only without 


pressure, but also without heat are commercially applicable 


Already in the laboratories, they will, when fully developed, 





still further reduce the cost of molded plastics and broaden 





® the already wide horizons of their applications. For certain 
+4 

mtypes of structures, they will entirely dispense with the 
‘ ep heating operations. Molds can then be made of ev en cheaper 










; f , - . . . 
‘y\projected kitchen-bathroom are—from an engineering point 
\fof view—legion. To the sim- (Please turn to page 194) 
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PLASTICS in REVIEW 


Shipped to the Southwest Pacific for test 
were developed, 100 coated nylon ponches h 
more than 6 months of hard use. These pon 
about 30 oz., are coated with vinyl-type synt 
as raincoats, foxhole covers, ground sheets 


bed rolls or as one-half of a shelter tent 


62 To offset the increased stress on insulatin 
@/ about by the installation of watthour meter 
tions and by inverted sequence of connections 
tions of lightning arrestors and secondary gr 
proof transformers, Sangamo Electric Co. 


filled Melmac tor terminal insi 


Ease of assembly and maintenance are tw 
of the plastic electric junction box devel 
L. Martin Co. for use on its new plane mo 
practice, a flat plate is used as the main 
and wiring are attached to this base surface. 


molded of Plexiglas completes the unit 


To any housewife who has fumbled throug! 

in search of elusive tokens, these Toters are tir 
savers. The containers are molded by Commerical! 
for All Plastics, Inc., in two parts of either trans; 
Tenite. Before the two barrels are acetoned together 
spring is placed inside 
* Lomeet the need of the Army Air Forces for a me 
) which may be dropped from a height of 5( 
Manufacturing Co. assembles this 12-cz. container 
an inner core holding two pencil-type batterie: 


streamer which serves as an aid to identification and 








and an outer fiber tube protected at either end by transparent 
Lumarith caps into which light bulbs are fitted. The caps are 


molded by Richardson Co. 


@ There can be no excuse for poor grooming when beauty 


preparations are packaged in containers as compact and 


easy to operate as those used by Clairol, Inc., for its brushless 


mascara stick and brush touch-up crayon for grey hair. The 
containers are molded of Bakelite polystyrene in three parts by 


Bridgeport Molded Products Co. 


™ Over 200 power companies are using this trade character 
d Reddy Kilowatt, in advertising and public relations programs. 
Injection molded of Fibestos by Mack Molding Co. for Ashton B 


Collins, they have found wide acceptance as counter displays 


Continued and steady usage of flashlights in industry is re 
sponsible for the development of a rechargeable wet storage 
battery to reclace the critically short supply of dry cell batteries. 
These batteries, molded of polystyrene by Elmer E. Mills Corp. for 
B. F. Goodrich Co., have proved more economical than dry cells 


in volume use 


















by C. R. SIMMONS* 


_ Putting on the brakes 
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EEP 'em rolling 
those engaged in the field of bus, truck, trailer and air 
craft transportation. While getting equipment under way is 


loday, this is the chief concern of 


truly the first problem, the second is control once it is moving 
For the past several years a division of the Pharis Tire and 
Rubber Co. has been doing a real ‘“‘stopping”’ job for our over 
burdened transportation system through the production of 
molded brake biocks, or linings, for commercial vehick 

Braking materials have, of course, been made for many 
years, and the basic ingredients for all the many types are 
fundamentally the same—asbestos, rubber, metal, lubricants 
carbons, plasticizers and resins. For the purpose of clarity 
discussion in this article will be confined to a description of 
one type of a commercial brake block made by this tire and 
rubber company for use on heavy-duty trucks. 

Among the basic materials going into this individual brake 
block are phenolic resin, asbestos, lead and graphite with the 
final physical characteristics of the block determined by the 
percentage of each material that is used. While the phenolix 
resin was originally intended as merely a bonding agent, it ha 
been found to be of aid in firmly establishing the homogeneit 
of the block, improving frictional characteristics, increasing 
the life and wearing qualities of the product. After the raw 
materials have been combined, they are given another mixing 
at which time a plasticizer—one of the alcohols—and another 
lubricant of an oil type are added. This addition, designed t: 
facilitate further handling of the mixture, not only simplifies 
preforming but reduces die friction in a subsequent operation 

After the second mixing, the material no longer has a coarse 
fluffiness but tends to become more compact while retaining 
its fibrous appearance. Since the material is to be extruded 


handling 


and therefore requires some form that will simplify 
it is pressed into a form called a “‘charge’’ which resembles a 
huge molding compound preform (Fig. 1). Each charge 
weighs about 15 Ib. and has a diameter which is only slightly 
smaller than the diameter of (Please turn to page 196 


* Durez Plastics & Chemicals, Inc 


1—In the molding of brake blocks, the material to be ex- 


7 


truded is pressed into a “charge,” or huge molding com- 
pound preform. 2—Brake blocks of various sizes ready 
forshipment. 3—For use in heavy duty vehicles, the blocks 
are assembled on brake shoes. 4—A continuous strip 


of brake block as it comes from the extruding machine 
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Powering a rotating turret 








HE present trend in military airplane design would 
(pet to be toward increased defensive fire power. An 
example of this change in tactics is a Navy plane that carries, 
in addition to a machine-gun complement for firing directly 
ahead, two maneuverable machine-gun turrets. These tur 
rets are mounted one above the other with each unit operating 
independently. 

Because of the location of these two turrets with relation 
to each other and because of the large amount of equipment 
necessary for their operation, a great deal of engineering 
ingenuity was necessary to design a workable assembly that 
left space for the installation of all necessary equipment 
As a matter of fact, after the hydraulic and oxygen systems 
had been designed, only 4'/, in. were left in which to install 
the electrical equipment. In other words, while the hy 
lraulic and oxygen systems were engineered in the plane, the 
electrical equipment had to be built to fit into whatever 
space remained. 

To effect a connection between the various circuits in the 
body of the plane and the moving turrets, a slip ring and 
brush assembly system (stator and rotor) was selected in 
preference to a flexible cable which would permit only a 
limited number of turret revolutions. A cut-away view of 
this turret swivel joint (Fig. 1) clearly indicates the complexi 


PHOTO, COURTESY PLASTIC MANUFACTURERS 


1—Phantom cut-away view of 
a turret swivel joint which 
clearly indicates the com- 
plexities of the assembly. 
Much engineering ingenuity 
was necessary in order to de- 
sign a workable assembly that 
would leave adequate space 
for the easy installation of 
all the needed equipment 


*Registered U.S. Pat. Office 


The rotor was designed so as to be 


ties of the assembly 
stationary on the gun turret, while the stator or brush holder 
was engineered for permanent mounting in the main body of 


the plane 


The rotor assembly 


rhe rotor is made up of twelve slip rings each of which is 

s in. wide with an O.D. of 1 in. and an I.D. of */, in., and 
composed of 97 percent silver and 53 percent platinum 
Connected to each of these rings is a lead wire approxi- 
mately 18 in. long—making a total of twelve lead wires 
Number 18 wire is used for the ten leads that serve as tele 
phone, radio, etc., connections; number 12 wire is employed 
for the two power leads. The balance of this rotor assembly 
consists of transfer-molded diced Rogers board which carries a 
classification of CFI-5 under Navy specifications 17-P-4 

Figure 2 shows the first operation in the loading of the 
hand mold for the production of one of these rotors—the 
ussembly of twelve slip rings in slots provided for them 
in the lower half of the cavity The connecting lead wires, 
which have previously been soldered to their respective rings, 
are held together by a fabric sleeve. A round insert is as 
sembled in the cavity at the opposite end from that taken up 
by the lead wires. In Fig. 2, the operator is about to place 
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in position the top half of the cavity which also has grooves 
for nesting the slip rings. After the top half of the cavity 
has been fitted into position, a combination chase and adapter 
plate is placed on top of the assembly (Fig. 3). This plate i 
designed so that its bottom half fits perfectly over the toy 
half of the cavity while its top half mates with the lower por 


tion of the hand transfer pot. The sprue hole can be see 


in the right-hand side of the cut-out portion of this plate 
(Fig. 3). Finally, the hand transfer pot is assembled 
position on top of the chase so that its sprue hole mates wit! 
the hole in the chase 

Figure 4 shows the mold, chase plate and transfer pot as 
sembled into a complete unit and the material loaded 
operator is about to place the transfer plunger in 
inside the transfer pot preparatory to positioning the entir 


2—Lower half of cavity loaded with slip ring inserts 
Each ring is connected electrically with one of 12 wires 
3—Top half of cavity in position. Chase plate is about 
to be assembled to mold. 4-—Mold, chase plate and 
transfer pot assembled into a_complete unit. 5—Lower 
half of cavity is being forced down by means of an arbo: 
press which presses down on top of the adapter plate 
6—Upper and lower halves of cavity after they have been 
separated by means of the lower knockout and upper adapter 
plates. 7—The operator holds the upper half of the 


cavity in which completed molded part is still retained 





unit in the hydraulic press. After a cure of approximately 4 
minutes’ duration, the transfer pot and chase plate are 
removed from the mold. 

It is then necessary to separate the upper and lower halves 
of the cavities. Engineers at the molding plant have devised 
a system which makes use of one knock-out plate and one 
adapter plate with four legs. In Fig. 5 the lower half of the 
cavity is being forced downward by the pressure exerted by 
an arbor press on the top of the adapter plate. Four pins 
in the knock-out fixture at the bottom of.the assembly are 
holding the upper half of the cavity in a fixed position while 
the lower half of the cavity is being forced down and away 
from the upper half. Upon completion of this operation as 
shown in Fig. 6, the two halves of the cavity are separated 
with the molded part held in the upper half of the cavity 
After raising the plunger of the arbor press, the operator re 
moves the adapter plate and lifts up the top half of the 
cavity with the molded piece still in place (Fig. 7). Finally, 
a small two-pin knock-out fixture is used to remove the 
molded part from the upper part of the die. 

Jecause an opening must be maintained at all times at one 
end of the mold to permit the lead wires to pass to their re 
spective slip rings, close control of the weight of the material 
and the pressure exerted during transfer is necessary. If an 
excessive amount of material is placed in the transfer pot, it 
would exude around and between the 12 lead wires. Accord 
ing to the molder this objectionable feature is overcome by 
holding the variation in the transfer charge to within '/, gram 

Another difficulty encountered in the molding of the rotor 
involved the insulation of the lead wires. Due to the high 
heat of the mold-——approximately 325°—rubber insulation 
was useless. Asbestos insulation was ruled out despite its 
ability to stand the heat because the high pressure neces 
sary in the molding operation (Please turn to page 186 


8—Semi-automatic transfer set-up used to mold stator. 
Transfer pot is mounted in bolster plate; transfer plunger 
is suspended from head of press; split mold is in position 
in chase. Knock-out pins hold mold in elevated position. 
9—Complete set-up shown after mold has been opened. 
Mold is partially raised from chase; cull and sprues are 
still engaged with transfer plunger. 10—Side pulls with 
6 pins for molding holes in stator being withdrawn 
sufficiently to disengage them from molded part. 11 

Split mold has been parted. Molded part is shown as it 
comes from mold. Note flash on vertical parting lines 
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Maskou WUolded 


ON AMERICA’S FINEST QUALITY PRODUCTS! 


de NATION’S STORES are bright and attractive with fine merchandise, 
graced by sparkling, serviceable, low-cost closures of Plaskon Molded 
Color. The utility value of Plaskon Molded Color makes it unusually 
adaptable to the closure needs of a great variety of liquids and solids 
in the drug, cosmetic, food, and general merchandise industries. It is 
highly resistant to common organic solvents, weak acids and alkalies, 
oils and greases. It is strong, shock-resistant, non-shattering. 


Manufacturers using molded Plaskon secure the full power of color 
as an eye-catcher and salesmaker. People see, buy and use these prod- 
ucts, made more attractive and inviting with closures and containers 
of Plaskon. In gay, brilliant hues or restrained tones, ranging from 
jet black to neutral white, Plaskon colors can be selected and molded 
to harmonize with the character of a wide range of products, and 
increase their sales appeal. We can give you helpful assistance in sug- 
gesting designs, qualified Plaskon molders, and technical advice 
so that you can efficiently adapt Plaskon Molded Color to your use. 











PLASKON DIVISION e LIBBEY-OWENS-FORD GLASS COMPANY 


2121 SYLVAN AVENUE, TOLEDO 6, OHIO e¢ Canadian Agent: Canadian Industries, itd., Montreal, P. Q. 


PLASKON 


TRADE MARK FEGISTERED 


MOLDED COLOR 
















HAT the McGill Manufacturing Co., Inc., has for many 

years been plastic conscious is evidenced by the sturdy 
plastic handles and assemblies employed for its line of lamp 
guards and vapor-proof lamps. Recently, the company has 
added further important plastic applications. Plastics now 
serve in the place of critical brass in a redesigned line of high 
grade lighting fixtures and levolier switches, and the rede 
signing has been exceptionally successful. 


Lamp guards 


Out of the established line of lamp guards, one model has a 
molded phenolic cage while others are equipped with molded 
handles and seals so arranged as to complete a vapor-proof 
unit. Thus far, Line 999 is the only guard assembly to em 
ploy a molded cage, a part which is available with or without 
a halfshade. Produced in a single-cavity. mold, this cage is 
made of rag-filled material which is macerated to give the de 
sired strength. The handle of this assembly is of rubber 
with a steel core reinforcement. 

A fiber cage or guard is a new departure in the design of 
vapor-proof portable lamp No. 3007, a model that is also 
available with a metal cage that can be interchanged with the 
fiber part. A glass globe, macerated phenolic handle and 
molded end knob complete this assembly. Both handle and 
end knob are produced in single-cavity molds. 

For several years vapor-proof lamp No. 3002 and its larget 
version, No. 3005, have enjoyed considerable popularity. 
These lights comprise glass globes, metal cages and rag-filled 
macerated molded handles which are non-rolling and are 
designed for ruggedness. Like the handle on the No. 3007 
line, these are made in one-cavity molds; end knobs on all 
three vapor-proof lamps are identical. 


Switches 


In the manufacture of switches, the necessity for the re 
placement of brass by some other material became pressing 
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These models of lamp 
guards incorporate plas- 
tics in their construc- 
tion: The first has a 
molded phenolic cage; 
the second, a fiber 
cage, phenolic handle 
and knob; the third 
a molded handle 


even before the United States actually entered the war, for 


this metal, so widely used in the electrical-fixture industry, 
was already urgently needed for the war effort and was only 
available for those switches which did the most important 
war jobs. Since, at the time, plastics were already well 
known replacement materials, a company enginer redesigned 
the line for their use. During the first year, the use of plastic 
saved this company many thousand pounds of brass—the 
final cost of manufacturing the switches being about the 
same in plastic as in brass. 

One of the most important of the brass switches, a fixture 
switch known as No. 41, had a rating of 6 amp. at 125 volts 
and 3 amp. at 250 volts. The compactness of this switch and 
its comparatively high rating, made it one of the company’s 
more popular units. Figure 4 shows the component parts of 
this switch. Three parts indicated by x and y are contacting 
parts for making and breaking circuit. Two beryllium 
copper spring contactors (indicated by X) are mounted 
diametrically opposite each other and rest either on the insu 
lating teeth or on the conducting teeth of the rotating rachet 
(shown by |). This rachet is in turn assembled from the 
three parts marked A in Fig. 4. Obviously, if the contactors 
rest on conducting teeth, the circuit is on. If they rest on 
insulating teeth, the circuit is off. 

This small fiber rachet and metallic rachet insert was the 
first successful conversion to plastics. Several of these as 
sembled rachet units were machined by hand from molded 
phenolic material. Doubt was expressed as to whether or 
not the phenolic gear teeth would stand up under heavy 
usage, but the 10 or 12 handmade samples proved that no 
difficulty would be experienced on this score. However an 
other difficulty did arise—the definite ‘‘tracking’’ of the phe 
nolic material. As the contacting springs broke the circuit, 
they dragged an arc across the face of the insulating teeth which 
charred the surface and eventually made this supposedly in 
sulating surface a good conductor of electricity. This ‘‘track 
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ing’ of plastics has been a problem which materials engineers 
have been attempting to eliminate for a good many years 
To eliminate the trouble, this company substituted high 
grade horn fiber for phenolic in the contact disk proper while 
continuing to mold the small gear portion of this assembly. 

The two portions of the brass housing indicated by the let 
ter X in Fig. 2 were naturals for plastic substitution. How 
ever, instead of merely substituting a phenolic material for 
the brass without changing the style of the switch, this com 
pany completely redesigned the entire unit. The component 
parts of the redesigned switch are shown at the right in Fig. 2. 
In place of the top and bottom brass shell housings (X) which, 
incidentally, had to be insulated with three die-cut fiber parts 
(Y), the molded housing (A), the small spring clip (C) and 
fiber cover plate (B) were substituted. Thus we have three 
die-cut fiber parts plus two formed brass shell portions being 
replaced by one molded housing plus a spring clip and fiber 
cover plate. The phenolic casing was first produced in an 8 
cavity mold which cost approximately $1500. Since then 
several more molds have been built to take care of increased 
production. The compariy states the replacement of metal 
by any other material would have involved a far greater cost 
in tooling-up than that attendant upon the purchase of the 
plastic mold. Under any circumstances, the results would 
not have been as satisfactory. This company also states 
that its customers are of the opinion that the phenolic housing 
is a great improvement over the brass casing. 

Another conversion job, which actually resulted in the de 
velopment of a new switch, involved the redesign of the fan 
switch housing known as the No. 1050 case (Fig. 3). In many 
instances, levolier switches that were mounted for fan hous 
ings were not insulated. This was due to the belief of the fan 
manufacturer that the fan housing would give sufficient pro 
tection and that it was not necessary to do this insulation job 
twice. However, while the switch was protected from dust 
and dirt, it was definitely not protected from possible shorting 
either against the fan housing itself or against loose connecting 
wires inside of the unit. For this reason, McGill offered their 
fan switches in two ways—protected and non-pri tected. 
When they were forced to cease production on brass housings, 
they promptly redesigned the switch completely and came up 
with a unique design. While the (Please turn to page 192) 


2—/(Left) Portions of a brass 
housing for a switch and 
(right) their molded replace- 
ments; 3—Redesign of this 
fan switch housing resulted 
in the development of a new 
switch. 4—The component 
parts of a brass fixture 
switch which was success- 


fully converted to phenolics 
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Two mineral-tilled Metmac* 
distributor heads and fingers ALPHA- 
in each of the four Wright Read 
2200-horsepower radial 18- Resista 
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High are-resistant Mecmac for 
circuit breakers and relays. 
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PLASTIC FIGHTING POWER 
in the B-29 SUPERFORTRESS 


ERAL-FILLED MELMAC 
he high arc-tracking resistance of 
ineral-filled Metmac*, plus its di- 
dectric strength and heat resistance, 
of the utmost importance in the 
chanical operation of the B-29 
Superfortress. These outstanding 
properties account for its wide- 


spread use: 


Dielectric Strength—430 Volts/ Mil. 
Arc Resistance— (ASTM) 

Avge. 130 Secs. 
Heat Resistance—300° F. 


PHA-CELLULOSE-FILLED MELMAC 


Resistance to moisture absorption, 
extreme surface hardness, lack of 
or and taste, white sanitary ap- 
: 
} 
Molded alpha-cellulose-filled Me- 
mac for thermostatically controlled 
hot food containers. 


pearance, make alpha-cellulose-filled 
MELMAC suited for food containers, 
tableware, and coffee makers. 


BEETLE 


Precision molded plastic housings 
utilize Beer ie* because of its color 
for ready identification, and possi- 
bilities for high speed production, as 
well as its dielectric strength, dimen- 
sional stability and light weight. 


LAMINAC 

Large, complex shapes, laminated 
with Laminac* are exceptionally 
light in weight, extremely strong, 
and extraordinarily tough. They 
have a hard smooth surface, good 
dielectric strength and dimensional, 


LAMINAC insulation for 


electronic controls. 


stability. 
CHOPPED -COTTON -FABRIC -FILLED 
MELMAC 
The dielectric strength, high arc re- 
sistance, flame and shock resistance 
of chopped-cotton-fabric-filled 
Mewmac also suit it to special re- 
quirements. Added to these proper- 
ties are surface hardness and resist - 
ance to moisture. 

In planning your use of plastics 


for electrical or mechanical applica- 


tions you may find our experience 
helpful in a discussion of your prob- 
lems. Your inquiry will receive prompt 
attention. Further information on 
any Cyanamid Plastic will be sup- 


plied on request. 
*Reg. U. S. Pat. OF. 


Harness sleeves of mineral-filled 
MeELMAC go to each of the 18-cyl- 
inder Metmac distributor heads. 


Mineral-filled Metmac 
condenser housings in 
each motor, 
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by J. H. DUBOIST 


Types of transfer mold 
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1—Transfer molding is necessary for the successful mold- 
ing of these melamine-formaldehyde parts. 2—Drawing 
of a loose plate or hand transfer mold. The ‘loose plate 
provides the top molding surface and the bottom of the 
transfer chamber. It is gated around the outside perimeter 


T= term ‘‘transfer molding’’ was chosen to identify the 
method and apparatus for molding thermosetting mate 
rials whereby the material is subjected to heat and pressure, 
forced into a closed mold cavity by this same pressure, and 
held there under heat and pressure until curing is complete. 
Louis E. Shaw, who invented the process, stated that the 
object of his invention was to introduce the plastics material 
into the mold in a highly plastic state to secure free flow. 

The transfer type mold is selected for many difficult mold 
ing jobs, since it can be used for many applications that can 
not be molded easily with the conventional compression 
molds. Among the many desirable features that are obtained 
by the use of transfer molds are the following: © 

l—Intricate sections and difficult side cores may be 
molded. 

2—Delicate and complicated inserts can be used 

3—Small and deep holes may be molded. 

4— Molded parts may have greater strength. 

5—Parts molded in this manner have greater uniformity 
in their density. 

6—Closer tolerances may be held. This is especially true 
of those dimensions that are dependent on the opening and 
closing of the mold. 

7—Parting lines require less cleaning or buffing since 
there is almost no fin. This is extremely important when the 
rag-filled materials are used. 

8—The heavy cloth-filled materials and several of the 
melamine-formaldehyde compounds may be molded more 
successfully with transfer molds. 

9—When used with an auxiliary press ram and suitable 
preheating methods, transfer molding is often the fastest 
and lowest cost molding method for a wide variety of jobs. 


* U. S. Patents 1,916,495, 1,919,534, 1,992,942, 1,997,074, 
t Executive engineer, Shaw Insulator Co 
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In many cases, the cost of a transfer mold will be abov: 
that of molds of the conventional type, and some materia 
is lost in each cycle in the cull, sprues, runners and gates 
In most cases where the above considerations are involved 
however, the lower final cost of the part after all finishing wil 
more than justify the added mold and material expense 
Transfer molding provides the most successful means « 
molding such melamine-formaldehyde aircraft parts as ar 
shown in Fig. 1. 

Several general mold types are in common use for thi 
work. One of the first transfer molds was of the loose-plats 
or hand transfer type shown in Fig. 2. This mold is es 
pecially useful when a group of fragile inserts must be in 
cluded and extend through both sides of the finished piece 
It will be noted that the inserts enter the bottom of the cavity 
and the loose plate. The gates are located around the perim 
eter of this loose plate and the area above the plate serves 
as the transfer chamber. In operation, the inserts are loade« 
in the loose plate and this unit is then pressed into the cavit) 
so that the inserts enter the proper holes. The compound i 
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3—Design’ of transfer mold 
for use in a transfer press. 
The press has a floating 
platen that will receive sev- 
eral standard sizes of trans- 
fer chamber. 4—Transfer 
press with floating platen. 
5—-Integral type of transfer 
mold with the transfer cham- 
ber and plunger constructed 


as an integral part of the mold 


loaded above the loose plate. Transfer is effected by the 
transfer plunger in the usual manner. The molded piece, 
loose plate and cull are ejected by the knockout pins for dis 
assembly on the bench. Two plates are commonly used to 
facilitate unloading and loading of the extra plate during the 
cure cycle. 

This type of mold design is very convenient for hand trans- 


TOP PLATE 

JPPER FORCE PLATE 
FLOATING PLATEN 
FORCE PLATE 
CAVITY PLATE 
BACKING-UP PLATE 
PARALLEL 

PIN PLATE 


KNOCKOUT BAR 


BOTTOM PLATI 
UPPER FORCE 
LOADING CHAMBER 
SPRUE PLUG 
MOLDED PART 
FORCE 

CAVITY 

CHASE 

GUIDE PIN 


fer molds since the number of mold parts to be handled is 


reduced to a minimum. 


Transfer presses are often employed to simplify mold 


design. Such presses are prepared with a floating platen 


having a central opening that may be fitted with a transfer 


chamber as shown in Figs. 3 and 4. Several sizes of transfer 


chamber and plunger are made (Please turn to page 190) 
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by V. E. CALVIN® 


High-strength compound shapes 





T has always been the hope of plastics engineers to have 

at their disposal a material which will produce high 
strength castings in compound shapes. Since the early days 
of the plastics industry it has been recognized that a lami 
nated structure is the answer to problems of strength. How 
ever, at one time such structures were only produced in 
objects lying in a relatively flat plane and having substan 
tially uniform wall thickness throughout since complex lami 
nated shapes necessitated laborious machining operations 
which made the production of such parts difficult and expen 
sive. Where high strength was not a determining factor, 
the plastics engineer was able to turn to the custom molder 
who could readily provide almost any shape in easily formed 
molding powders and macerated_-filled materials 

This former inability of the laminating industry to supply 
materials which could be readily formed into compound 
shapes of high strength frequently led the engineer to con 
clude that the part on which he was working, because of its 
combined shape and strength requirements, was not a prac 
tical plastics application. This held true despite the fact 
that many of these contemplated parts would have performed 
better had they possessed the characteristics commonly found 
in plastic materials. 

Recognition of the existence of the problem of producing 
compound shapes of high strength in plastic materials led to 
an investigation of the possibility of solving the problem by 
use of kraft which had been creped on two diagonals. The 
two-diagonal, or X creping, process imparts to a web the 
property of all-directional stretchability and produces the 
characteristics which permit the forming of objects of com 
pound shape and uneven wall thickness in a continuously 
laminated structure. 

X-creping gathers the web in from all directions, a process 
which results in a crowding and relaxing of the fibers and the 


* Plastics engineer, Cincinnati Industries, Inc 


1-—-This drawing shows behavior of X-creped material in 


nique to provide restraining parts. 2—-Flow characteristics 


ALL DRAWINGS, COURTESY CINCINNAT! INDUSTRIES. INC 1 





formation of minute folds. When performed in conjunction 
with phenolic resins, the creping operation produces a sheet 
which, when laid up in laminations and subjected to heat and 
pressure, flows and draws in such manner that it is readily 
deformed into compound shapes without disturbing the struc 
ture of the filler web. The flow and draw characteristics 
are accomplished by removal of all or part of the all-dire: 
tional stretch imparted by the creping process 

As a result of the X-creping, if the sheet is restrained at on 
point and a pull exerted at a point some distance away, the 
web gives up its stretch and elongates. Thus, the material 


may be drawn in much the same way that metal is drawn 


Figure 1, wherein a slip-ring technique is employed to pro 
vide restraining points, clearly illustrates the behavior of the 
material in forming a hemispherical shape 

The flow characteristics of the X-creped material, whik 
based upon a somewhat different principle than the draw 
property, is likewise a direct result of the creping proces 
Flow is important wherever uneven wall thicknesses, ril 
bosses, lugs, etc., must be formed. In order to illustrate th 
production of such details, let us consider the simple case of 
flat section containing a boss (Fig. 2). A number of sheet 
of creped material are placed in the mold (Fig. 2a \ 
the mold is closed, the points of original pressure contact th 
materials directly under them, causing a compressive acti 
at these points. Since the bulk of the creped web is greater 
than a corresponding flat web, and since this bulk can be 
readily reduced by the removal of stretch, the pressure at 
the points of original pressure forces the material at the 
points to give up its stretch and to move in the direction 
the point of final pressure. Actually, this point receives n 
pressure until sufficient material has been moved into th 
recessed area to equalize the pressure over the entire piec« 

As a result of the combined characteristics of draw and flov 
possessed by the X-creped materials, the laminations remain 


forming a hemispherical shape employing a‘slip ring tech- 
are illustrated in the shaping of a flat section with a boss 
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wall thicknesses and compound curves may be present. 

Subsequent to the development of the kraft material, a 
demand arose for an even stronger material having the same 
desirable molding qualities as the all-directional stretch 
‘reped kraft. It was found that a cotton web might be proc 
essed in much the same manner as the kraft sheet, and the 
same qualities of draw and flow imparted to the finished 
material. On a weight-for-weight basis the cloth material is 
considerably stronger than the kraft and is being used to form 
certain parts impossible to produce satisfactorily in any other 
plastic material. Both kraft and cloth materials may be 
handled in the same manner, and molding data on either 
material will apply equally well to the other. Both are 
treated with phenolic resins which are comparable in charac 
teristics to the resins used in molding powders. 

The material may be secured in varying percentages of resin 
to filler—the percentage selected for a given job being deter 
mined by the qualities desired in the finished casting and by 
the nature of the manufacturing equipment. Curing time 
for the standard resins is approximately 3 min. at 280 to 300° 
F. for 0.125-in. sections. However, where certain qualities 
are of paramount importance in the casting, the cure may be 
lengthened or the temperature varied to obtain the desired 
results. The new faster-curing resins have also been used 
satisfactorily on some applications 

Ordinarily, pieces may be taken from the mold while hot 
ilthough it may be found advisable, where tolerances are ex 
tremely close, to cool the mold or pull the casting hot and cool 
it on a fixture. In order to prevent blistering and permit the 
escape of volatiles, it is sometimes necessary to breathe the 
mold by opening it enough so that the gases find a means of 
escape. This breathing should be done about 30 sec. after 
the mold is first closed 

Generally speaking, X-creped material may be molded in 
any normally constructed plastics mold of open, flash, semi 
positive or positive type. While hydraulic pressure possesses 
definite advantages in the molding of standard-pressure resins, 
some items have been successfully produced in toggle-action 
presses. The amount of pressure that is required depends 


3—The use of die cut shapes such as these enables the 
material to draw and flow into the contour of the mold. 
4—Where the mold has a center core, as shown here, the 
coil charge is wound fo fit around the core. 5—In this 
instance it was found more desirable to use a coil charge 
which had been collapsed before being placed in the mold 
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continuous throughout the castings, even though varying 


largely upon the design of the piece being molded and the de 
sign of the mold. Broadly speaking, the pressure necessary 
for standard-pressure molding of the all-directional stretch 
materials is comparable to the pressure required to produce 
the same casting from high-impact shredded-canvas mate 
rial. X-creped webs are also available for use in conjunction 
with low-pressure and bag-molding equipment 

For purposes of mold design a shrinkage of approximately 
0.005 in. per in. should be allowed. In estimating, a gravity 
of approximately 1.4 should be assigned to these materials. 
In sheets or in die-cut form the X-creped materials have a bulk 
factor of approximately 4 to 1 which may be reduced by cold 
or low-temperature preforming pressure. In the case of coil 
charges the bulk ts considerably less 

Castings of all-directional stretch creped materials can be 
readily machined, drilled and tapped. Where inserts are 
considered desirable they may be used as in standard molding 
practice. These X-creped materials are quite suited to the 
production of large castings with relatively thin wall thick 
ness—applications which have always been somewhat of a 
problem to the molder. Since these materials are completely 
disposed over the molding surface when they are placed in the 
mold, tedious hand distribution of small piles of material over 
the molding surface and faulty weld lines are eliminated 


Preparation of molding charges 


Both cloth and kraft materials are available in rolls and 


sheets, in die-cut form and as coil-charge preforms. When 































TaBLe I.—Puysicat Properties® 





Material? Water Dielectric Impact Modulus of 
absorp- sirength, strength, elasticity 
tion ‘/,in.  Isod test 
thickness 
short time 
volts per ft.-lb./in. 
percent mil of notch 1 p.si 


Kraft Resin X-crepe 0.5-1.0 230-300 1.0-1.5 0.60—0.90 
Cloth Resin X-crepe 0.9-1.4 350-400 2.5-4.5 0.60—0.85 


Flexural Compressive Tensile Specific Rockwell 
strength strength strength gravily hardness 
p.sA p.s.4. p-.s.4. 


13,000-15,000 23,000-38,000 10,000-12,000 1.40-1.42 M95-M110 
13,000-15,000 23,000-38,000 9,200-10,000 1.39-1.41 M95-M105 


* The above table covers only two grades of Resin X-crepe material Many of the values shown may be raised or lowered by changes in the grade of material 
While these values are based on tests made in accordance with standard testing methods, they can in no way be warranted because values obtained from such 
tests are dependent not only on material used, but also on molding methods and conditions 


® Bulk factor: Die cut sheets—approx. 4 to 1; coil charges—approx. 2 to | 


material is purchased in rolls or sheets it is usually necessary 
to die cut or wind the material in the molder’s plant. 

Die-cut forms are prepared by developing the shape of the 
object to be molded into a flat plane and cutting the material 
into these developed shapes. The method of developing 
such shapes is much the same as that used for developing 
sheet metal forms. After cutting, the die-cut forms are 
weighed out into individual charges—the established weight 
being that of the finished casting plus an allowance for flash 
and volatile loss. When the proper weight of die-cut forms 
has been made up, the stack of forms is placed in the mold so 
as to be evenly disposed over the molding surface. Then the 
press is closed. The closing may be under low or high pres 
sure, depending on the nature of the piece and the molding 
conditions. As the mold is closed the die-cut forms draw 
and flow into the contour of the mold, and the result is a cast 
ing of continuously laminated structure. The use of die-cut 
blanks is illustrated in Fig. 3. 

The die-cut pattern should be developed to permit some 
slight overlapping as it is brought into the shape of the object 
to be molded. It might be thought that this overlapping 
would result in maceration of the filler since the overlaps 
cause a concentration of pressure where they occur. How 
ever, this is not the case where X-creped materials are used. 
Since these materials possess the characteristic of flow, the 
X-crepe moves out from the areas of concentrated initial 
pressure into the areas of final pressure between the laps. 

In many cases where the complexity of shape of the item 
to be molded is not too severe, it is possible to apply die-cut 
forms of simple character—circles or rectangles. For in 


stance, where the draw in a shape such as that shown in Fig 
3 is not too deep, a stack of circles may be placed over the 
cavity and allowed to pleat in as the mold closes. Such 
pleating is occasioned by the fact that an excess of material 
exists in such circles over the amount of material which would 
be found in a corresponding developed pattern. The pleats 
are compressed as the mold closes and the excess material in 
the pleated areas flows into the area between the pleats 

The coil-charge preform is a ribbon of X-creped material, 
slit to a given width and wound to specified diameter and 
weight. Normally, a small tolerance is required on the 
weight and outside diameter of such charges. Where. the 
mold has a center core, the coil charge is wound to fit around 
the core (Fig. 4). It is frequently found desirable to use a 
coil charge which has been collapsed, as indicated im Fig. 5 

It may be noted that in Figs. 4 and 5 the molding pressur« 
is applied edgewise to the laminations, although im some 
cases the coil may be made up so that the pressure will be 1 
the flatwise direction. 

The obvious advantages of the coil-charge preform are eas« 
in handling and the elimination of waste which normally a 
companies a die-cutting operation. However, it should al 
ways be remembered that this type of charge is not suited to 
all applications. 


Standard test values 


In designing a part, the average engineer depends ver) 
heavily upon data derived from standard tests in determining 
the suitability of a given material for a particular application 
Unfortunately, standard plastic test specimens are of such 


6 and 7—Two examples of molded shapes containing inserts and the charges which were used in producing them. The 
inserts are securely held by reason of the filler laminations moving into the scoring at the base of the insert 





ALL PHOTOS, COURTESY CINOINNAT! INDUSTRIES, INC, 
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design that the results obtained from them do not necessarily 
indicate the true value of X-creped material after it has been 
molded into compound shapes. For example, when the 
standard test specimens are molded from a material contain 
ing a reinforcing filler, the filler is not required to flow, since 
the molding of such a piece is merely a straight compression 
of bulk. However, in molding a compound shape from such 
material, actual flow of the filler is required if the maximum 
strength is to be secured throughout the piece. This means 
that a new factor is introduced in the molding of compound 
shapes which was not present in forming the test specimens. 
Therefore, values secured from the test specimens may not 
necessarily hold true for the compound molded shapes. 

In the case of all-directional stretch X-creped molding 
materials little, if any, of the stretchability of the reinforcing 
web is called into play in the molding of standard test pieces 
However, when molded into an irregularly shaped part, the 
reinforcing web gives up its stretch and flows along with the 
resin so that in castings made from all-directional stretch 
fillers the reinforcing web is distributed continuously through 
out the part 

From the foregoing it is evident that the true value of a 
molding material can only be determined by forming it into 
the part in question and then making comparative tests. 
In fact, it would seem that a long step forward would be 
made if the industry could develop a method of testing the 
various types of molding materials in shapes which would 
take into consideration their true values when molded into 
the irregular forms in which they will be used. Existing 
standard testing methods are inadequate because they do not 
take the actual finished form of the contemplated part into 
consideration. 

While current standard testing methods do not indicate 
the true values of X-creped all-directional stretch materials, 
many engineers feel that they should (Please turn to page 192) 


8 and 9—-Further examples of parts which contain inserts 
and the X-creped charges employed for their molding. 10 

This complicated molding is an excellent illustration 
of what can be done with X-creped cloth. 11—The mold 
casting shown here has been cut to expose the cross sec- 
tion. For this part, a wider coil was set within the large- 
diameter, narrow-width coil. 12—This piece was molded 
from a charge of rectangular sheets. The flow require- 
ments in this case were extreme. 13—The part shown 


in this illustration was molded from die cut forms 
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by DAVID A. COOK* 


Economical tooling of airplane parts 





in the adaptation of various plastic materials to the 
rapid and economical tooling of such short- and intermediate- 
run production as typical airplane parts. This type of tooling 
is not, however, restricted to aircraft work but is applicable 
to the production of a wider range of war and postwar articles. 

While the advent of new materials and the wartime urge 
to reduce the time gap between design and production have 
encouraged the development of plastic tooling, these same 
conditions have also served to retard the general acceptance 
of these new methods. Consider the position of a chief tool 
engineer who is faced with the responsibility of meeting a 
90-day schedule, timed from the release of a new project to 
the delivery of 10 assemblies per shift. He has been designing 
and buying hard tooling for 20 years. He is intimately 
acquainted with all the headaches in the manufacture and 
operation of these conventional tools. When approached by 
a plastics salesman concerning the advantages of plastic 
materials—for all functions, against all other tooling—it is 
but natural that this tooling engineer will show reluctance 
to risk the possible disruption of his close schedule in what 
is, to him, the experimental use of plastics for tooling. 

Yet, bit by bit, factual data are being made available to 
the alert and responsible engineer on the successful uses—and 
on the limitations—of plastic materials. The following data 
on plastic tooling are admittedly the unsupported opinion 
of the writer. They represent his personal experience over a 
period of about three years in the design, fabrication and 
operation of various types of plastic tools, and his observa 
tion of the work of other fabricators. 

Perhaps the oldest and best known use of plastics in tooling 
is the familiar hydro form blocks which are usually cut from 


ib RECENT years considerable headway has been made 


* Consulting aero and production engineer, Airply Forming Co. 
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flat laminated lignin sheets. One problem in such blocks has 
been swelling and delamination due to lubricant absorptior 
and mechanical stress. However, a coat or two of die-stock 
hardener or similar impervious furfural or other hard surfacing 
appears to overcome this difficulty 

More recently, a series of metal-forming dies and die sets 
largely constructed of laminated lignin sheets and adapted to 
use in mechanical presses, has been developed and placed in 
service.’ Out of a group of fifty plastic dies now completins 
a long run, the majority have produced 5000 parts, the re 
mainder 2500 parts—some under severe forming condition 
An average of only one minor rework was necessary on eacl 
die, and faulty construction was responsible for but four 
structural failures. A similar type of die, lacking the rubber 
closed-forming device, is in current use at the Naval Aircraft 
Factory. 

A partial record of other mechanical press dies which the 
writer has observed in operation is as follows 

1. Five stretch blocks made of cast phenolic and using 
steel clamp rings. The blocks, with no reworks, turned out 
7800 parts by the end of the run 

2. Eight draw dies each of which consists of a cast phenol 
punch and Meehanite draw rings. Eleven thousand cow! 
panels, 4 by 4 ft. in size, have been produced by one of these 
dies while the other dies have turned out from 3000 to 900% 
panels. One die which, when dropped in handling, chipped 
so that a hole was left on the face, was repaired with resin 1 
t hours and returned to service. When another of these tools 
jammed under the backing plate in the press, the 1-in. steel 
back-plate buckled and stripped the threads from one of the 
corner punches. The stripped threads were matrixed, and 
the run was completed. It is worthy of note that if a metal 


1 Work being done by Cook Engineering Co 












die had been damaged in this manner it would probably have 
been sprung and thereby rendered useless. 

3. Two draw dies made up of cast phenolic mating dies. 
Material clearance was obtained in these tools by differential 
(controllable) shrinkage between the punch and the die. The 
dies were made from a single net plaster pattern, and no 
trimming, grinding or fitting was required. No scoring or 
measurable wear was apparent after 11,000 oil scoops of 
0.051-in. 2450 Alclad had been drawn 9 in. deep over a 
plastic draw edge. 

4. Forty piercing dies assembled from laminated phenolic 
backing plates, steel punches and die plates. Each of these 
dies, which has a practical size limit of about 2 by 2 ft.,* had 
a production of 2000 parts. From an entire run in which 
ibout 8,000,000 holes were pierced, only six punches were 
broken because of dimensional instability in the phenolic 
backing plates 

From a structural standpoimt, the section properties of 


properly reinforced thermoplastics may be increased to a 


large degree at points of high stress and still leave a total tool 
weight of about '/; or '/, that of a metal tool. The only 
exception to the above statement exists at points where space 
is restricted—in narrow strippers or thin die projections. 
\s far as surface hardness is concerned, most plastics will 
score under conditions of metal forming involving actual 
coming of metal. This difficulty can, however, be overcome 
by the use of a metal insert. In addition, plastics possess a 
tough, springy quality that apparently outwears the zinc 
alloys up to the point at which metal is actually coined and, 
inder the most severe conditions, Alclad is not marked by 
plastics. 

rhe first cost of cast-resin dies is invariably less than for 
ast-metal dies. Material cost per unit weight averages 
ibout 40 cents per lb. for phenolic casting resin, 30 cents for 
zinc alloy and 15 cents for Meehanite. Since phenolic resin 
is lighter in weight than the metals mentioned above, it has 
greater bulk per pound. As a result, fewer pounds of plastic 
ire required in the forming of a given number of tools, thereby 
rendering the material costs of (Please turn to page 206) 


* Basic Advantages of All-plastic Dies and Die-sets,”’ Aero Digest 44, 
106 (Feb. 1, 1944). 
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1—Although this 8-in. disk appears to be a relatively simple part, the markings on its outside periphery presented mold 


Molding undercut markings 





ORAWING, COURTESY PLASTIC MOLDING CORP 





2—This drawing shows the tooling set-up designed to raise the numerals and markings in the ring 





not ordinarily present molding difficulties. However, 
when a Cincinnati molding company undertook the produc 
tion of the part shown in Fig. 1, complete with depressed 
letters on its outside periphery, it knew that it was faced 
with more than a molding problem. This disk has four ribs 
on its lower face which not only support the flat top surface 
but also help reduce warping. A 1*/s-in. round boss pierced 
with a °/s-in. square mounting hole completes the details of 
this unit. 

Requirements on this part do not allow the appearance of 
any split lines on the outside periphery; and split lines would 
obviously be in evidence if loose plugs were employed for the 
molding of the numbers. To overcome this difficulty, it 
was decided to use the inside diameter of a one-piece stee! 
ring for the molding of the outside periphery surface of the 
disk, and to raise the 12 sets of numbers and markings on the 
molding surface of this circular metal band. There remained 
the problems of removing the molded plastic disk with its 
depressed letters from this one-piece ring and of raising the 
numerals and markings on the ring. 

Because of the diameter of this molded part—approxi 
mately 8 in.—it was decided that the natural shrinkage of the 
plastic would permit the depressed letters to disengage from 
the mold. As the specifications cail for all the markings to 
be depressed a minimum of 0.032 in., it was necessary that a 
material be selected with the minimum cold-mold to cold 
piece shrinkage of 0.008 in. per in., which would give a total 
over-all shrinkage of 0.064 inch. Any material with less 
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A‘ 8-in. disk, '/, in. thick at the outside diameter, does 





shrinkage would leave some part of these undercut numbers 
still engaged with the mold, and it would be impossible to 


remove the mold piece without a consequent tearing and 
ruining of the engraving. 

The second problem—that of raising the numerals and 
markings on the ring-—was solved by the very novel method 
shown in Fig. 2. To engrave the inside of the steel number 
ring properly, part A in the section view was first cut to size 
Twelve hardened steel dies (D) were then tooled up and en 


graved with the desired numbers, and one of the wedge block 


(W) was recessed so that it would receive one of the tw 
hardened dies. Twelve positions, corresponding to the point 
where markings were specified on the molded disk, were the 
carefully marked off on the one-piece steel ring, 30° apart. I 


the next operation, 12 openings, each centered at the desig 
nated 30° position, were drilled in the ring from the outside 
(Fig. 2). Care was taken to leave approximately '/, in. of 
material between the bottom of each hole and the insid 
diameter of the ring 

The wedge blocks with a die in position in one of the blocks 
were then located inside of the steel ring (Fig. 2 After a 
tapered plug (P) had forced the blocks tight against the inside 
ring wall, hold-down screws were used to lock the block 
and die in position. The tapered plug itself was locked i 
position with a large nut. There followed a simple peening 
operation which drove some of the material left at the bottom 
of each of the 12 outside openings into the engraving in the 
dies. This peening operation was continued until the num 
bers were brought up clear and (Please turn to page 190 
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Tenite s 





Tenite scales molded by American Molding Co. for A. Lietz Co. 


Dimenstonally Stable 


@ Architects’ and engineers’ scales are now injection-molded 
of Tenite plastic to accurate measurements. Tenite has excellent 
dimensional stability, and there is less warpage of these scales 
than of those traditionally made of boxwood. 


Tenite provides improved legibility. The scales are white, rubbed 
to a dull finish which affords a strong contrast for figures and 
lines heat-branded into the plastic and painted black. On triangular 
scales, different colored stripes lacquered in the grooves on the 
sides aid in finding the desired scale. 


Tenite is an exceptionally tough material, chipproof and not 
easily marred. It has proved satisfactory for many formerly break- 
able or easily damaged precision instruments — such as manometers, 
rain gages. TENNESSEE EASTMAN CORPORATION (Subsidiary 
of Eastman Kodak Company), KINGSPORT, TENNESSEE. 


TENITE REPRESENTATIVES: New York, 
10 East 40th Street. Buffalo, 1508 
Rand Building. Chicago, 1564 
Builders’ Building. Dayton, Obio, 
305 Third National Building. De- 
troit, 904-5 Stephenson Building. 
Leominster, Mass., 39 Main Street. 
Washington, D. C., 1125 Earle 
Building ... Pacific Coast: Wilson 
& Geo. Meyer & Company — San 
Francisco, 333 Montgomery St., Los 
Angeles, 402 Architects Building, 
Seattle, 1020 4th Avenue South 
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. 
PATTERN FOR STRONGER PLASTICS 
: ffs of flock engths of thread .. . stubs of cord. . . pieces of fabric 
their order from strong to strongest and in specified amounts, each 
t tT yned, graded Claremont fillers, alone or in combination, ts 
trength-building job for plastics materials. You don't see them 
the product they're elements of the internal structure 
tT presence they are enabling plastics to take on tougher and 
nents and 1s$ the specs! Complete details and samples 
a nont fillers await your inquiry 


CLAREMONT WASTE MANUFACTURING CO. CLAREMONT 
gt f Flock NEW HAMPSHIRE 
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TECHNICAL SECTION 






Ettect of environmental conditions on 
cellulose acetate and nitrate sheets 


by T. S. LAWTON, JR., T. S. CARSWELL and H. K. NASONT 


OR the intelligent engineering application of any mate 

rial, a knowledge of its properties under all environ 
mental conditions which may be encountered im service is 
essential. Data of this type for plastics have been scarce 
but are being accumulated rapidly to aid in the design of 
military equipment. A summary of recent progress in this 
field has been published recently from this laboratory.’ 

The work reported herewith was undertaken to fill in gaps 
in our knowledge of the behavior of cellulose acetate and 
cellulose nitrate plastic sheets over the ranges of temperature 
and humidity ordinarily encountered in engineering uses 


Materials 


The cellulose acetate sheets used in this investigation were 
2050 TVA Fibestos, of the same composition as the materials 
used by Findley.** *» * They were manufactured by the 


* Presented before the Rubber and Plastics Division at the semi-annual! 
meeting of the American Society of Mechanical Engineers, Pittsburgh, Pa 
on June 22, 1944 
t Research Dept., Monsanto Chemical Co 


1—-Apparatus used for tensile test 











sheeter process,*: © and the surfaces were given an “HH” 


(polished) finish in a planish press under the conditions 


customarily employed for such materials, The content of 
residual solvent and water was less than 1.5 percent as re 
ceived. These materials are of the type customarily fur 
nished for transparent enclosures on aircraft’ and similar ap 
plications, and they meet all requirements of Air Corps Spect 
fication 12025-B,* Navy Aeronautical Specification P-41c’ 
and A.S.T.M. Specification D 786 — 44 T."® 

The cellulose nitrate sheets were manufactured from 
medium-viscosity pyroxylin of approximately 11.0 percent 
nitrogen content, and were plasticized with camphor. De 
tailed compositions of specific materials are shown in the sec 
tions which follow. Processing was by the sheeter method 


and was similar to that employed for the cellulose acetate 


sheets. Residual solvent and water content was less than 1.0 
percent as received. These materials meet all requirements 
of A.S.T.M. D 701 — 44 T, Type 1,"' U. S. Army Specifica 


Federal Specification 


tion 94-12008B™ and also of the 


2—This equipment is employed for flexural tests 














TENSAE STRENGTH, PS... 






















TENSAE STRENGTH, PS. 1 
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3—Apparatus for impact tests. 4—Stress-strain curves 


for cellulose acetate sheet at various temperatures. 5 

Stress-strain curves for cellulose nitrate sheet at va- 
rious temperatures. 6—Effect of temperature on tensile 
properties of cellulose acetate sheet plastic. 1—Effect 
of temperature on tensile properties of cellulose ni- 
trate sheet plastic. 8—Effect of temperature on elastic 
moduli of cellulose acetate sheet plastic. 9—Effect 
of temperature on elastic moduli of cellulose nitrate 
sheet plastic. 10—This chart shows effect of temperature 


on the yield stress of cellulose acetate sheet plastic 


GG-T-G71." All materials used for these tests were taken 
from regular production lots. 


Test procedures 

The desired number of test specimens were cut from a 
single plastic sheet and mixed thoroughly to minimize geo 
metric variables. All samples were preconditioned for 48 
hr. at 50° C. (122° F.) to eliminate moisture, and were stored 
in a desiccatcr over anhydrous calcium chloride until needed 
For testing at various temperatures, specimens were placed 
in a conditioning chamber maintained at the desired tem 
perature and allowed to remain for at least 6 hr. to insure 
thermal equilibrium. They were then transferred quickly to 
a conditioned chamber on the testing apparatus, through 
which dry air at the desired temperature was circulating, and 
allowed to stand at least 10 min. to insure that thermal 
equilibrium was restored. The test was then made under 
the desired conditions. 

A similar procedure was followed for testing at various 
humidity conditions except that samples were allowed to 
stand for at least 6 days in the conditioning chamber. All 
tests under varying humidity conditions were made at 25° C. 
(77° F.). The type of apparatus used for tensile and shear 
tests is shown in Fig. 1, that for flexural and compressive 
tests in Fig. 2 and that for impact tests in Fig. 3. Reported 
values represent the arithmetical mean of at least five deter 
minations, and the plus or minus limits that are shown repre 
sent the arithmetical mean deviation of the individual values 
from the mean. 


Tensile properties 

Tensile properties were determined by the method specified 
in A.S.T.M. Designation D 638 - 44 T;"* the method speci 
fied by Federal Specification L-P-406a'* is identical. Stress- 
strain data were determined at a crosshead speed of 0.20 in. 
per minute. 
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TaBie I.—ErFrect oF TEMPERATURE ON TENSILE PRopERTIES OF 0.125-IN.-Tuick CeLLULose Sueet PLastics* 


Temperature Modulus of elasticity Yield stress Tensile strength Elongation 


eC. eo 10° p.s.i. ps4. p.sa 
Cellulose acetate plastic 
—65 —85 
—25 —13 

0 32 

25 77 

50 122 


75 167 


- 


52 = 0.03 7,690 = 28 
98 = 0.04 6,730 7,190 = 100 
00 = 0.02 5,500 6,380 = 120 
60 = 0.02 4,180 4,980 = 100 
O01 = 0.02 2,510 , 3,260 = 80 
81 + 0.01 1,410 1,670 = 92 


~ 


mew & 


Cellulose nitrate plastic 
—65 — 85 
—13 

32 


fd 


28 01 17,900 * 600 9! 
02 10,100 + 300 11,950 = 60 18 
O01 7,690 = 130 8,850 = 150 28 
02 5,390 = 80 6,100 + 180 45 
.02 3,380 = 100 4,050 = 60 50 
02 2,300 = 40 2,360 = 120 25 


*.) and stored in a desiccator. Tested at 0.2 in. per min. crosshead speed 


Now w& 


~ 


O-_ = bt 


® Specimens preconditioned 48 hr. at 50 


Effect of temperature —Stress-strain curves for cellulose C. on the tensile strength and elongation of cellulose acetate 
acetate at temperatures ranging from —65° C. (—85° F.) to and cellulose nitrate sheet plastics is summarized in Table II 
75° C. (167° F.) are shown in Fig. 4, and similar data for and shown graphically in Fig. 12. The moisture content of 
cellulose nitrate are shown in Fig. 5. Both acetate and these plastics, when in equilibrium with atmospheres at 
nitrate sheet plastics were 0.125 in. thick, and the nitrate various relative humidities, was determined chemically by 
sheet contained approximately 25 percent camphor. The the Karl Fischer method.'® Specimens 0.010 in. thick were 
effects of temperature on the modulus of elasticity, yield used, and the water content was determined after 8 days’ 
stress, tensile strength and elongation (at break) of the cellu exposure at the desired humiditv level Ihe results are sum 
lose acetate and cellulose nitrate sheet plastics are sum marized in Table III, and shown graphically in Fig. 13 
marized in Table I and Figs. 4 to 11. Effect of sheet thickness.—To determine the effect of sheet 
° 


Effect of humidity.—The effect of relative humidity at 25 thickness on tensile strength of cellulose acetate, a series of 


CELLULOSE NITRATE, 0.125 IN. SHEET. 0.2 IN_/MIN. 0 PERCENT 2. 9 CELLULOSE NITRATE. 0.125 IN. SHEET 02 IN_/MIN. 0 PERCENT 2. 
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1ag00 41. Tasce [l.—Errect or Revative Humipity on TENSILE Prop . 
ERTIES OF CELLULOSE SHEET PLASTICS 
cases Relative humidity Tensile strength Elongation 
at 25° C. (77° F.) 
raene \ | percent p.sa. percent 
: N\ Cellulose acetate plastic 
: i 0 4980 = 100 34 = 3 
25 4710 = 50 38 = 1 
¢ Me 50 4480 = 90 41 ~ 1 
pres y 70 4230 = 110 45 +1 
88 4030 = 50 48 + |] 
Cellulose nitrate plastic 
-— r— ‘om i: 
0 6100 + 180 15 = 4 
‘ume 25 5660 = 40 47 = 1 
000 i i 50 5490 = 80 50 = 1 r 
ed -« aaa “= eats = « = aed 70 4770 = 60 53 = 1 108 
— 88 1600 + 50 56 + 1] ya! 
igi 
0.125 IN. SHEETS, 25° C. 
7000 12 sheets varying in thickness from 0.010 to 0.250 in. were skived = 
| from the same block of plastic, thoroughly seasoned to re mn 
TENSILE aa move volatile solvents and finished by planishing. A series gra 
of cellulose nitrate sheets were prepared in a similar manner elo 
_ oF \y ELONGATION=———} © ¢: | a her onan ney thal pe | rm 
4 : a NITRATE except that not all were cut from the same block of plastic 
z e ¢ 4-0 3 rensile specimens were cut from these sheets, conditioned for 
Se 56 o several weeks at 25° C. (77° F.) and 50 percent relative lo 
5000 Pm 508 humidi i tested at these conditions by the lard i. 
ee ae Pad pe - lumdity, and tested at these conditions by the standar¢ 
aoe Ted a A 5 method (A.S.T.M. D 638 - 44 T). A crosshead speed 
_ a = : ; a i =o 
j = ae < 0.20 in. per min. was employed. The results are summarize = 
TENSILE STRENGTH _ 2 A egal A ee ae . 
4000 ACETATE > += + —s 40 6 in Table I\ and shown graphically in Fig. 14 me 
> ae ELONGATION— + Effect of testing speed.—Standard test specimens, condi = 
a ACETATE tioned and tested at 25°C. (77° F.) and 50 percent relative hu la 
3000 | midity, were broken in tension at four different crosshead - 
- sed: 0.05, 0.20, 1.0 and 4.0 i > inute. The cell 
. 20 @ 40 80 100 speeds—0.05, 20, 1.0 and 4.0 in. per minute. re cellu 
RELATIVE HUMIDITY, PERCENT lose acetate specimens were from three sheets—0.060, 0.12: 
and 0.250 in. thick, respectively—all of which were cut from 11 
70 the same block of plastic and finished in the same way. This nit 
13 was, however, a different lot of material than the one used _— 
14 pla 
; 25° C., 50 PERCENT RH. ©.2 IN./MIN ne 
6.0 — --~4q a D 
| | of t 
3 | | | 15 
a 
y 10.000) ——+ + thic 
x 82 | 
4 | | ng 
iG | 
5 ni} —} |} 
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Tasie IV.—Errect oF THICKNESS ON TENSILE STRENGTH OF 
CreLLuLoss Sueet PLastics® 


las_e ITT.—Morsture Content or 0.010-IN.-Turck CELLULOSE 
SHeet PLastics at VARrIOUS Humipity EQUILIBRIA 















eo 2 a4 Seen ! ‘ Thickness of Tensile strength of Tensile strength of 
Relative humidity Moisturecontent of Moisture content of pre aittciend gindals eiitediies etnias 
















at 25° C. (77° F.) cellulose acetate cellulose nitrate 
——— — —_—— im. psa psi 
percent percent percent 0.010 7990 * 160 10,000 « 120 
35 1.17 + 0.06 0.54 = 0.02 0.030 7210 = 70 R210 = 90 
50 1.63 + 0.05 0.77 = 0.06 0.060 6310 * 160 7,200 = 140 
70 3.21 = 0.15 1.56 * 0.09 0.080 5820 = 90 6,570 = 90 
81 2 46 + 0.12 0.125 5100 = 110 5,700 = 100 
82 4730.10 0.140 5450 = 60 ‘ 
pon $4040.18 0.180 +3 4,500 = 90 
88 5.36 = 0.14 0.240 . Ff SR See 
94 6.61 + 0.17 4.74 + 0.12 0.250 See Se 





- 


—_ - * Specimens conditioned and tested at 25° C. (77° FP.) and 50 percent 
relative humidity. Tested at 0.2 in. per min. crosshead speed. 








for the other tensile tests reported above, although its com- 
position was the same. Approximate initial rate of stressing 15 
was calculated by the method described in A.S.T.M. Des- 
ignation D 638 - 42T.'* The results of these tests are sum- 
marized in Table V. The effect of testing speed on tensile 0 — 
strength of the three thicknesses of acetate sheet is shown 
graphically in Fig. 15, and the effect on tensile strength, 
elongation and reduction in area of the 0.060 in. sheet is 





2 C. 30 PERCENT &H 













$300 





shown in Fig. 16. 

Data on the effect of testing speed on tensile strength and 
elongation of two different cellulose nitrate plastics are sum- 
marized in Table VI and shown graphically in Fig. 17. Both 4500 
of these materials differed in composition from the sheets 
used for the other tensile tests reported above. Plastic A an 
contained approximately 22.5 percent of a mixture of camphor 
and an alkyl phthalate, and the sheets were 0.150 in. thick 
Plastic B contained approximately 24.5 percent of camphor, 
und the sheets were 0.140 in. thick. (Please turn to next page) 16 CELLULOSE ACETATE, 0.060 1M. SHEET. 25 C_ 50 PERCENT RH 
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11—Effect of temperature on yield stress of cellulose 





nitrate sheet. 12-—Effect of relative humidity on tensile 





properties of cellulose acetate and cellulose nitrate sheet 










TENSILE STRENGTH 


plastics. 13——-Moisture absorption of cellulose acetate 
REDUCTION IN AREA 
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REDUCTION IN AREA, PERCENT 


and nitrate sheets at various humidities. 14—Effect 
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ELONGATION, PERCENT 


























of thickness on tensile strength of these two plastic sheets. = 

15—-Effect of testing speed on tensile strength of three - 
thicknesses of cellulose acetate sheet. 16—Effect of test- = — on 10 40 
ing speed on tensile strength of 0.060 in. cellulose acetate CROSSHEAD SPEED, IN./MIN 


TaBLe V.—Errect or TESTING SPEED ON TENSILE PROPERTIES OF CELLULOSE ACETATE SHEET PLASTIC" 





A pproximate 
tnttial rate Tenstle strength Elongation 





Thickness Crosshead Reduction 


of sheet § peed 






in area 






of stressing 










im. in./min p.s.t./min percent 


p.s.t 











0.060 0.05 1,810 5490 = 140 38 = 2 21.2 0.9 
0.060 0.20 7,820 5770 = 170 37 =2 19.3 = 2.1 
0.060 :- 41,900 6010 = 260 36 = 2 18.7 = 2.7 
0.060 4.0 186,000 6260 = 150 334 16.9 1.4 
0.125 0.05 1,600 4620 = 170 37 = 3 290.4 2.1 
0.125 0.20 6,710 5000 + 240 38 = 3 20.2 = 1.4 
0.125 1.0 35,600 5350 = 300 34 = 5 17.6 = 2.6 
0.125 4.0 156,000 5720 = 8&0 38 = 2 19. 0 1.0 
0.250 0.05 1,470 4090 = 160 42 a2 292. 10.7 
0.250 0.20 6,180 4550 = 90 43 = 2 22 0 «0.9 
0.250 1.0 32,700 4890 = 130 442 22.6=1.5 
0.250 4.0 147,000 5350 = 100 46 = 2 20.4#1.7 









* Specimens conditioned and tested at 25° C. (77° F.) and 50 percent relative humidity 
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17—-This chart shows the effect of testing speed on 
the tensile properties of cellulose nitrate sheet plastic. 
18—This combination graph and halftone gives typical 
compressive stress-strain curve for cellulose acetate 


Tassie VI.—Errect or Testinc Speed ON TENSILE PROPERTIES 
or 0.140-IN.-Turck CELLULOSE NITRATE SHEET PLAstTiIc* 


Cellulose Crosshead Tensile strength Elongation 
nitrate plastic Speed 

in. /min. PsA percen: 
A 0.05 6000 = 120 37 = | 
A 0.20 6000 & 280 35 +4 
A 1.0 6350 = 130 34 +3 
A 4.0 7070 = 100 34 27 
B 0.05 5190 = 300 29 = 3 
B 0.20 5380 = 180 27 +3 
B 1.0 5920 = 220 26 = 3 
B 5.0 6670 = 40 24 = 4 


“ Specimens conditioned and tested at 25° C. (77° F.) and 50 percent 
relative humidity 
* Plasticizer contents of these plastics were as follows 


A 22.5 percent 
of a mixture of camphor and an alkyl phthalate. B 


24.5 percent of 
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camphor 
Taste VII.—Errect or TEMPERATURE ON COMPRESSIVE 
PROPERTIES OF CELLULOSE SHEET PLastics® 
Temperature Modulus of elasticity Compressive yield stress 
7 °R 10* p.s.i. p.s.i 
Cellulose acetate plastic 
—70 — 04 3.24 = 0.01 8340 = 150 
—40 — 40 2.76 = 0.02 6300 = 70 
—10 14 2.39 = 0.01 5310 = 60 
0 32 2.31 = 0.01 4900 = 80 
25 77 2.03 = 0.02 4470 = 40 
50 122 1.78 = 0.01 3900 = 60 
70 158 1.56 = 0.02 3510 = 60 
Cellulose nitrate plastic 
-70 — 04 2.81 = 0.02 10,000 = 160 
—40 — 40 2.39 = 0.01 7650 = 110 
—10 14 1.98 = 0.01 6340 = 220 
0 32 1.90 = 0.02 5960 = 60 
25 77 1.63 = 0.02 5480 = 60 
50 122 1.45 = 0.04 5170 = 80 
70 158 1.20 = 0.02 4000 * 130 
ens 0.5 X 0.5 X 1.0 in. were preconditioned 48 hr. at 50° C 


eae 
(122° F.). Teebinatiieocanned tested at 0.2 in. per min. crosshead speed. 


17 


Compressive properties 

Compressive properties were determined by the method 
specified in A.S.T.M. Designation D 695 —- 42 T.'’ The test 
specimens, cut from the same materials used for the tensile 
tests described above, were formed by laminating '/»-in. wide 
strips in a press to form 0.5 X 0.5-in. bars from which prisms 
0.5 X 0.5 X 1 0 in. were cut for use as test specimens. These 
were tested at a crosshead speed of 0.20 in. per minute. Com 
pressive yield stress was taken as the point of failure since 
beyond this the specimens deformed continuously until they 
were smashed to a thin cake. A typical compressive stress 
strain curve for cellulose acetate at 25° C. and 50 percent 
relative humidity is shown in Fig. 18; the photographs show 
the appearance of the test specimens at various points on the 
curve. 

The data for both acetate and nitrate sheets are summarized 
in Table VII. 
elasticity is shown.graphically in Figs. 


The effect of temperature on modulus of 
8 and 9, and on yield 


stress in Figs. 10 and 11, respectively 


Flexural properties 


Flexural properties were determined by the method de 
scribed in A.S.T.M. Designation D 650 —- 42 T.'® The test 


EFFECT OF TEMPERATURE ON FLEXURAL PROPER 
TIES OF CELLULOSE SHEET PLASTICS” 


T waaperature 


TaB.e VIII. 


Modulus of elasticity Mexinn m fiber stress al 


yield 
i " F 10° p.si psi 
Cellulose acetate plastic 
—70 — 94 3.68 = 0.06 11.200 + 110 
—40 — 40 3.30 = 0.04 9810 = 70 
—10 14 2.95 = 0.02 8210 = 80 
0 32 2.70 = 0.04 8070 = 80 
25 77 2.46 + 0.02 7000 = 120 
50 122 2.15 + 0.03 6220 = 60 
70 158 1.76 = 0.02 6120 = 40 
Cellulose nitrate plastic 
—70 — 94 3.47 = 0.02 12,700 = 90 
— 40 — 40 3.01 = 0.02 11,000 = 400 
—10 14 2.53 = 0.03 9820 = 60 
0 32 2.24 = 0.03 9100 = 70 
25 77 2.00 + 0.04 8090 = 60 
50 122 1.62 = 0.03 7390 = 60 
70 158 1.31 = 0.02 6700 = 40 


® Specimens preconditioned 48 hr. at 50° C. (122° F.) and stored in a 
desiccator Tested at 0.2 in. per min. crosshead speed. 
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CaBLe IX.—Errect oF TEMPERATURE ON THE SHEAR STRENGTH 
or CELLULOSE SHEET PLAaSTIcs® 





Shear strength of 


Tem perature Shear strength of 
cellulose acetate cellulose nitrate 
al +: we p.s.4. p.s.4. 
--70 — 94 6190 = 70 6670 = 20 
—40 — 40 5750 = 30 6040 = 40 
—25 — 13 5570 = 40 5800 + 60 
0 32 5320 = 50 5550 = 90 
25 77 5100 = 130 5320 = 50 
50 122 4860 = 30 5100 = 50 
70 158 4490 = 60 4660 = 70 


* Specimens preconditioned 48 hr. at 50° C. (122° F.) and stored in a 
lesiccator. Tested at 0.2 in. per min. crosshead speed. 


specimens cut from the same materials used for the ten 
sile tests described above, were formed by laminating four 
0.5 X 0.125 X 5-in. strips in a press to forma 0.5 X 0.5 X 
).0-in. test bar. These were tested edgewise with a span of 
+ in. and at a crosshead speed of 0.20 in. per minute. Maxi 
mum fiber stress at the yield point was taken as the criterion 
of failure since beyond this point the specimen deflected con 
tinuously, with no increase in load, until the ends slipped 
through the supports. 

The data for both acetate and nitrate sheets are sum 
marized in Table VIII. The effect of temperature on modu 
lus of elasticity is shown graphically in Figs. 8 and 9, and the 
effect on yield stress is shown in Figs. 10 and 11, respectively. 


Shear properties 


Shear strengths were determined by the method described 
in Federal Specification L-P-406a.'® The 3-plate shear tool 
was used with pins 0.375 in. in diameter and 1 in. long. These 
pins were turned on a lathe from 0.5 X 0.5-in. bars, formed 
by laminating four 0.125 X 0.5-in. strips in a press. The 
materials were the same as those used in the tensile tests de 
scribed above. Testing speed was 0.20 in. per minute, and 
the results are calculated for ‘‘single’’ shear, i.e., the shear 
ing stress existing at each point of failure. These stresses are 
one-half of the so-called ‘“‘double’’ shear stresses obtained by 
dividing breaking load by cross-sectional area of the pins 
The data for both acetate and nitrate sheets are summarized 
in Table [X, and are shown graphically in Fig. 19. 


Impact properties 


Impact properties were determined by both Charpy and 
[Izod methods, in accordance with the procedures described 
in A.S.T.M. Designation D 256 - 43 T.'* 
in. thick, 0.5 in. wide, and of the proper length, were notched 


Specimens 0.125 


with a single-tooth milling cutter at 4000 rpm. and were 
bound together in groups of four to give the correct aggregate 
width (0.5 in.). 
equilibrium with the testing atmosphere at each test tem 
The data are summarized in Table X and are 
shown graphically in Fig. 20. 

Impact strength was also determined by a falling-ball 
method. Specimens 6 in. square and of several thicknesses 
were bolted into a heavy steel frame (Fig. 21), and a 2 lb. 
steel ball was allowed to fall onto the center of the panel from 
a predetermined height The limiting height which would 
just cause fracture of the specimen was determined by re 
peated trials. Samples were preconditioned at 50° C., as 


Specimens and apparatus were in thermal 


perature. 
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19— These curves show graphically the effect of temperature 
on shear strength of cellulose acetate and cellulose nitrate 
sheet plastics. 20—-This chart presents curves showing 
the effect of test temperatures on impact strength of 


cellulose acetate and of cellulose nitrate sheet plastics 
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EFFECT OF TEMPERATURE ON IMPACT STRENGTH OF 
CELLULOSE SHEET PLastTics* 


raBLe X. 


Charp» Izod 
impact strength 


Temperature 
impact strength 


a” F ft -lb./in. of notch ft.-lb./in. of notch 


Cellulose acetate 


—78 —108 0.41 = 0.01 0.34 = 0.02 
—40 - 40 0.45 = 0.0] 0.40 = 0.02 
0 32 0.91 = 0.08 0.96 = 0.038 
25 77 2.73 + 0.038 2.45 = 0.04 
50 122 3.34 = 0.02 2.85 = 0.03 
70 158 3.56 = 0.08 3.02 = 0.04 
Cellulose nitrate plastic 
—78 —108 1.39 = 0.08 1.38 = 0.02 
—40 — 40 1.83 = 0.02 1.77 = 0.08 
0 32 3.48 = 0.01 1.96 = 0.04 
25 77 5.13 = 0.02 4.55 = 0.02 
50 122 7.20 = 0.04 6.36 = 0.04 
70 158 8.48 = 0.03 7.61 = 0.04 


* Specimens preconditioned 48 hr. at 50° C. (122° F.) and stored in a 
desiccator. Specimens were made up of four 0.125-in.-thick notched 
pieces bound together and were broken edgewise 
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Temperature 
— -Cellulose acetate 
0.030 in 0.060 in. 
7 * nf ft. ft. 
—65 S85 l 1'/; 
—40 —40 H'/, 6 
-~10 14 6'/, 13 
25 77 71/, 17'/, 
50 122 9'/;, 19! 
70 158 12 24 


described above, and both samples and steel frame were 
conditioned to thermal equilibrium at the desired tem- 
perature before testing. The results are summarized in Table 
XI and shown graphically in Fig. 22. 


Discussion of results 


The general effects of temperature, humidity and testing 
speed have been pointed out previously by Carswell and 
Nason.’ The data herein presented are in line with these 
conclusions. Cellulose acetate and cellulose nitrate sheets are 
typical thermoplastics. Acetate is fairly sensitive to changes 
in moisture content, nitrate only moderately so. Acetate 
is also slightly more affected by temperature changes than is 
nitrate. 

Tensile strength, flexural strength, compressive strength, 
shear strength and the various moduli of elasticity all in- 
crease as the ambient temperature or relative humidity is 
reduced and decrease as these conditions are increased. 
Elongation and impact strength, however, decrease as the 
ambient temperature or relative hum‘dity is lowered and 
increase as these conditions are raised. 

Tensile strength tends to increase as the testing speed is 
increased. Elongation and reduction in area, however, de 
crease with increasing test speed. In general, the tensile 
strength of these plastics decreases with increasing sheet 
thickness and increases with decreasing thickness. 

The data given in this report are for typical production 
materials and are known to be representative. Since they are 
based on a limited number of tests and on only a few samples 
of materials, they should not be regarded as minimum values 
for design or specification purposes. A much larger number 


TasL_e XI.—Errect OF TEMPERATURE AND THICKNESS ON FALLING-BALL Impact STRENGTH OF CELLULOSE SHEET PLASTICS 





Height of drop of 2-lb. ball to break 


~ —_—- ——Cellulose nitrate— — 
0.125 in. 0.030 in. 0.060 in. 0.125 ia 
ft. ft. ft. ft. 

2 7 9 14 
7 8 14 23 
32'/, 10 19 44 
>60 14 23 >60 
>60 17 28 >60 
>60 20 35 > 60 


* Specimens 6 < 6 in. were preconditioned 48 br. at 50° C. (122° F.) and stored in a desiccator 


of tests should be made and evaluated statistically before 


any such values are set up. 
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21—-This apparatus is used for falling-ball impact test. 22--This chart shows effect of tempera- 
ture on falling-ball impact strength of cellulose acetate and cellulose nitrate sheet plastics 
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by THOMAS D. PERRY * 


Calculating time-temperature schedules 
for curing resin adhesives 











[= proper cure of a resin adhesive depends on two 
principal factors—the net time required for an adequate 
cure of the adhesive under consideration and the time needed 
for the heat to penetrate through the layers from the source 
of heat to the glue joint farthest removed from the source of 
heat. Many synthetic resin manufacturers provide combina 
tion time-temperature schedules for standard plywood con- 
structions and for some laminated constructions. Such 
schedules are usually based upon thickness and the external 
temperature applied. 

There is, however, a wide range of special constructions for 
which no standard schedules have been developed and for 
which individual determinations need to be made. It is im- 
portant to predetermine, so far as practicable, an approximate 
bonding requirement in order to ascertain such facts as plant 
capacity and production costs on any new item on which 
shop experience is not available. For such cases a method has 
been developed to calculate the required bonding cycles 
This method is not absolute, but is subject to verification 
under operating conditions. 

To calculate a special schedule of required clamping cycles 
for any special resin-bonded construction, two basic graphs 
or tables are necessary. From these two sources when used 
in combination with two simple formulas the required bond- 
ing time can be ascertained. The derivation of these data is 
fully outlined below. The calculations have been carried 
through for Amberlite PR-14, but the same procedure could 
be developed for any adhesive resin, substituting the proper 
data in the two tables or graphs and utilizing the same 
formulas. 


Absolute rate of cure 

The graph and table presented in Fig. 1 are typical for the 
rate of cure of Amberlite PR-14. Corresponding tables and 
graphs for any other resin adhesive should be secured from 
the supplier. The derivation of these graphs and tables 
is found by determining the actual time required to cure the 
resin at a given temperaiure and the rate ef reaction change 
above and below that point. The result is a straight-line 
relation on semilogarithmic paper which can be converted 
into the graph and table given in Fig. 1. A more complete 
description of the derivation of these charts has been pub 
lished by Grinsfelder and Collins.' 


Rate of heat penetration 

A typical graph of this heat-penetration determination is 
given in Fig. 2 where thermocouple readings, indicating the 
actual temperature at the glue line that is most remote from 
the source of heat, are plotted with regard to time and at- 
tained temperature. This has been done on the graph for 
*/s, °/s, '*/1s, and 1 in. thick flat plywood. However, the 
computations that follow are based on the 1 in. construction, 
indicated by the lower curve on the graph. The temperature 

° Develo ment engineer, Resinous Products & Chemical Co. 


| Henry Grinsfelder and Maxwell R. Collins, “Plywood Bonding,” Indus- 
trial & Engineering Chemistry 36, 152-7 (Feb. 1944). 





































of the steam platen or source of heat was maintained at 300° 
F. throughout the test. At 40 min. of elapsed time the ther- 
mocouple indicates a temperature of 268° F. at the most re- 
mote glue line on the 1 in. thick construction. The step-wise 
method of calculation, indicated by the shaded angles on Fig. 
2, was originated by A. R. Bryant.? 

If either cauls or rubber bags are employed in making the 
special construction under test, they should be similarly 
included in the assembly for heat determination. These 
thermocouple (or pyrometer) readings should be recorded and 


1A. R. Bryant, “The Bonding of Tego Giue Film in Plywood,"’ Forest 
Products Research Laboratory, Department of Scientific and Industrial 
Research (1941) 


1—This graph and table are typical for the rate of 
cure of Amberlite PR-14. 2—A typical graph of heat- 
penetration determination where the thermocouple read- 
ings, indicating the actual temperature at the glue line that 
is most remote from the source of heat, are plotted with 
regard to the time and to the attained temperature 
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1270 150 160 210 240 
CURING TUME—MINUTES UNDER PRESSURE 


3—-Graph and table similar to Fig. 1 for the rate of cure 
of a moderate temperature phenolic resin adhesive 


plotted for each elapsed minute from the start of the heat 
application, and they should be continued long enough to run 
beyond the anticipated special schedule requirements 


Determination of formulas 

It is assumed that no appreciable cure of the resin adhesive 
under investigation occurred below 200° F.—a figure which 
is on the conservative side. It can be noted on the graph in 
Fig. 2 that a certain number of minutes is required for the 
temperature to rise from 200 to 210° F. It is another con 
servative assumption that this temperature range represents a 
fraction or percentage of the total time required for complete 
cure, which may be averaged at 205° F. The following svm 
bols are adopted for each temperature range: 


Ty, = Elapsed time in minutes for each 10° F. temperature 
range. 

T¢ = Total time in minutes required to cure at any given 
temperature. 

P = Percentage of total cure. 


By the use of these symbols the following formulas are set 
up which will apply in any temperature range if the proper 
values for that range are used. 


T. 
~* x 100 = P (1 
Te 

P x T¢ (2 
ae rs: 


Computation procedure 


The value for T,"for the temperature range 200 to 210° F. 
is 1.5 min., as read from Fig. 2. The value for T¢ at 205° F. 
is 24 min, as read from the table or graph of Fig. 1. The sub- 
stitution of these values in formula (1) gives: 


T 1.5 
—~ X100 = P = — x 100 = 6.3 percent (1A) 
To 24 


This portion of the cure, between 10 and 11'/; min., and 
between 200 and 210° F., is shown shaded on Fig. 2. Sub- 
sequent shaded triangles are indicated for the computations 
outlined below. 

Similarly, substitution of the proper values for the tem- 








perature range 210 to 220° F. and the mid-temperature point 
215° F. gives: 
Tr 2 : 
x 100 = P= < 100 = 10.5 percent (1B) 
c 19 


Again substituting for range 220 to 230° F. and 225° F. gives: 


Tr 3 
* x 100 = P = — X 100 = 20.0 percent (1C) 
Tec 15 
Again substituting for range 230 to 240° F. and 235° F. gives 
Tx 4 
x 100 = P = —— X 100 = 34.8 percent (1D) 
Cc 5 


Summarizing, the following total is obtained 


200 to 210° F.,Formula(1A) 6.3 percent 
210 to 220° F., Formula (1B) 10.5 percent 
220 to 230° F., Formula (1C) 20.0 percent 
230 to 240° F., Formula (1D) 34.8 percent 


71.6 percent 


Still required for complete 
cure at 240° F.: 28.4 percent 
100.0 percent 
The time required for this completion of cure, 28.4 percent 
is found by the use of formula (2) and substituting the proper 
value of Tg at 240° F. from the graph on Fig. 1, viz.: 
PXT- 284 xX 10 


T; = = 2.8 min (2A) 
100 100 


Chis gives following total time required for a complete cure 


Minutes to reach 200° F. (no cure assumed). . 11.0 min. 

Interval at 200 to 210° F.... 1.5 min. (1A) 
Interval at 210 to 220° F.... 2.0 min. (1B) 
Interval at 220 to 230° F..... 3.0 min. (1C) 
Interval at 230 to 240° F.... 4.0 min. (1D 
Remainder of cure at 240° F. 2.8 min. (2A 


Total time of cure 94.3 min 


This total—approximately 25 min —should be allowed for 
the cure of Amberlite PR-14 in this type of construction, | in 
thick, where the heat is 300° F. 

A similar determination can be made by this method and 
these formulas for any other resin and special construction 
An additional chart of this type for Amberlite PR-75-B, a 
moderate-temperature phenolic resin adhesive, is given in 
Fig. 3. When accompanied by a counterpart of the chart 
shown in Fig. 2, developed by the prospective user but based 
on PR-75-B, the same methodeof calculation could be em 
ployed for ascertaining the proper time-temperature require 
ments. With these two graphs available, the appropriate 
substitutions can be made in the formulas as outlined. 

This method of determining bonding schedules can be 
carried out on a laboratory or plant scale. It needs only a 
suitable type of pyrometer. In laboratory work the thick 
ness of the assembly can be actual; nominal lengths and 
widths of 10 to 20 in. should give satisfactory results. After 
completing the calculated base, production runs can be used 
to verify results. 

When the manufacturing facilities in the plywood and lam 
inating industries are relieved of their urgent war work it can 
be confidently predicted that such manufacturing plants 
will develop many new products and processes which will 
find applications in our domestic economy. At such time the 
value of this method of predetermining proper bonding sched 
ules for resin adhesives will become increasingly important. 
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SHAKEBRGGE orFERS FASTENINGS 


SPECIALLY DEVELOPED FOR PLASTIC PARTS 
WHICH SPEED UP ASSEMBLY, IMPROVE 
PERFORMANCE AND REDUCE cosTs! 


When a new plastic part is being designed, the assembly method 
and the type of fastening to be used is of primary importance. It is 
at this time that the Shakeproof Engineering Service is most advan- 
tageous. Shakeproof Engineers, thoroughly trained and experienced 
in solving plastic part assembly problems, will study your product 
TYPE 25 and recommend the most practical and modern method for faster 


THREAD-CUTTING SCREWS output, peak performance, and lower production costs. 


Eliminate the need for threaded in- Many molders have found this service to be of great value ... it can 


7 - “ 
certs or separate tapping operations: help you! Write today and an engineer will consult with you imme- 
The Type 25 cuts its own thread in ’ . a) : 
all types of plastics. Because each diately. There is no obligation. 
screw remains in the thread it has . 2 
cut for itself, a strong, tight fastening : 
is always certain. Speeds assembly — 


reduces costs! i aq if" \ aa 
SH KEPROOF inc. 
freee a slomeng eadgua ler 


TEST KIT! 
Test kit con- 

tains samples of Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Shakeproof Type 2501 North Keeler Avenue, Chicago 39, Hlinois 
25 Thread-Cutting : * A et - ‘ 
Serews in a vari- Plants at Chicago and Elgin, Iilinois + In Canada: Canada Iilinois Tools, Ltd., Toronto, Ontario 
oty of clase. Weite Los Angeles Office Detroit Office 

2895 E. Grand Bivd., Detroit 2, Mich 


for kit No. 10 
codty t . 5670 Wilshire Bivd., Los Angeles 36, Col. 
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COAL . . . Koppers is one of the latgest producers of bituminous 
coal—fundamental to most industries, but particularly 
to the chemical industry 








CHEMICALS . .. Koppers produces tar acids—phenol, cresols, and 
xylenols; tar bases—pyridine, picolines, lutidines, 

quinoline, and wide or narrow boiling 

fractions of tar bases; naphthalene, ben- 

zene, toluene, xylenes, solvent naphtha, 

indene, pitch coke, and other products 


She Chemical Industry for the chemical industry 
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CHEMICAL PLANTS . . . Koppers manufactures creosote for timber 
preservation, pitch for roofing and waterproofing, 
protective coatings, paints and mastic floor compounds 
used in the construction of chemical plants. Its Wood 
Preserving Division applies preservative, fireproofing, 
and waterproofing treatments to timber 

















COKE OVENS... Koppers builds and operates coke oven: 
and coal carbonization product recovery and refining 
equipment 








SYNTHETIC RUBBER ... Koppers United Company built and 1s 
operating one of the country's largest plants for the 
production of butadiene and styrene used in making 
synthetic rubber. 

Your inquiries are invited for Koppers products 
or services 


the Industry that serves All Industry 


KOPPERS COMPANY, PITTSBURGH 19, PA. 
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Any effect— anywhere! Now you 
can use light, bright shades, deli- 
cate tints, in places you never 
dared consider them before. 

You can use them in the up- 
holstery of train, plane and bus 
seats, on the dustiest, smokiest 
runs . . . for seating in waiting 
rooms and lobbies, on ocean liners 
and pleasure craft subjected to 
salt air and spray . . . for window 
screening in any climate. 

For all these you can use the 
same brilliant tones, the same gay 
patterns as in women’s handbags, 
shoes, belts and hats. Because 
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they, too, can be equally, and 
beautifully, made of Velon. 

In any form, Velon can take 
any abuse and come up smiling 
after a mere wipe with a damp 
cloth or cleaning fluid. 

Velon won't absorb moisture, 
won't let dirt cling, gives grease 
no foothold. It resists alkalis, 
acids, solvents. It is stainless, non- 
fading, non-inflammable. 

Let yourself goon color. Velon 
will make it practical. 

For full information, write to 
Firestone Industrial Products Co., 
Akron, Ohio or Fall River, Mass. 


LISTEN TO THE VOICE OF FIRESTONE 


MONDAY EVENINGS OVER THE ENTIRE NBC NETWORK. 


L FOR THE SEST IN MUSIC, 


ANOTHER CONTRIBUTION TO A BETTER WAY OF LIFE by 
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HPHM EXCLUSIVELY OFFERS YOU 


oy H-P-M ENGINEERING DESIGN 




















HePeM plastics molding presses are known throughout th« 
plastics industry as dependable production machines 
Basically the essential parts of any plastics molding machine 
(compression or injection) are hydraulic rams, cylinders 
pumps, valves and controls. The successful performanc: 
of @ molding machine is dependent upon each of these 
hydraulic components. @ H-eP-M designs and builds all of 
Is unity of origin and manufacture 

oar. .: and press, not only assures co- 

mung, but also undivided responsibility to 

plastics molding presses will solve your 

ms ... write for complete information 


RAULIC PRESS MFG. COMPANY 
ount Gilead, Ohio, U. S. A. 


ict Sales Offices: New York, Syracuse, Detroit and Chicago 
Representatives in Principal Cities 
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TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat 
ing to properties and testing methods, or indicating significant trends and developments 

















Engineering turn plywood, properties of ply rding to the monomer or combinations 
and various products made vood of monomers. The average molec 


are discussed eights of polystyrene “pearls” under 


FORMING PROPERTIES OF VUI 

CANIZED FIBRE SHEET. ( \ 1: ell ' : , oie 
lee svc 3 - : prevailing reaction conditions are in the 

Hedges. Automotive and Aviation Ind INTERPRETATION OF MECHAN neighborhood of 100.000 

90, 40, 64 (Apr. 1, 1944). Tests were ICAL DATA NECESSARY IN ; 

made to determine the moldability of PLASTIC PART DESIGN. W 


T 


; “a ' : : - DIVISION OF HIGH - POLYMER 
vulcanized fibre sheet. The results are as Larson. Product Eng. 15. 469 


PHYSICS HOLDS INAUGURA 
MEETING tubbe ( mr 


papers pres nted 


follows: 1) Fibre must be water- or 1944). The properties of plastics 


steam-soaked from 5 to 15 min. before cussed from the viewpoint of 


} 


forming, depending on the severity of nd application. Test results are ol 
: . if the Division 


the operation and the gage of the ma at arbitrary conditions, and large 


terial. 2) Parts must be held in shape ances must be made for actual service co1 


rf the Amert 


chester during 
until dry. 3) Parts must be coated after ditions. Actual test results may usuall we ; of 
; Phe s and author 
drying to prevent subsequent warpage be duplicated within 10 percent. Common 


Theor oT | iller Rein 
d H. M. Jame 
yr? } ast Stretchi v 


to moisture absorption. 4 Tooling causes of mechanical failure are hig! 


should be such as to hold parts in shape temperatures and shock loads. Parts may 
until dry; heated tools accelerate this be strengthened by careful design by S. L. Dart 1} 
a : : , > art an 

process. Wood drying blocks also may particular attention to wall thick > , >a 
™ , . A Retraction of Stressed Rubber 
be used. 5) Draw dies must have positive- radu and fillets. A wide range of . 
Id ; , ; Mrowoa, S. | Dart and | C,uth 
yressure pad-draw ring clearance, and ties are available in the various 
Weight Studies of Some High 


P. M. Doty, B. H. Zimm 


Influen ge the 


punch and draw radius equal to a mini formulations but improvement it 
mum of 12 times the thickness. 6) Fibre ness and tensile strength generally 
may be bent to a radius equal to the in a decrease in impact strengtl 
thickness after soaking. 7) Cups may be in elongation. 


drawn to a depth equal to the cup radius 


Chemistry 
THE REACTION VELOCITY 
will stretch, but has very little tendency ION EXCHANGE ‘ Nachod ; at , ) t 
W. Wood. J. A. C. S. 66, 1380-4 (Aug Theory of the Viscoelastic Behavior 


A morphou near Polymer. by 
1944 ) [he reaction rates o ! _ Linea ' ; 
= . ' tior od da xchange , _— : it Electrostatic Pronerties of Rul 
thicker than 0.081 inches CAtO8 SNC SHON CACHANGSES WEN ' RS H aT 

vw R avenhi 


after soaking. 8) Corner radii should 


be held to a minimum oft ich. 9) Fibre 


to shrink. 10) Except for bending opera- 


tions, fibre should not be formed in gages 


ired at various temperatures 
: —" , . , ; and ank Speed ot 
AIR-EXPANDED PLASTIC RIV found that the reactions wer or : eed 
— o> ‘ae @ , - Ket: mon <« ; Star 
ETS. Iron Age 154, 52-3 (July 27, 1944 order bimolecular reactions an 
Rohner 


J 
Properties 


Heated hollow rivets made of plastic are values could be calculated by 


driven into the rivet holes and then ex centrations instead of activities 
panded with compressed air. They are of amion exchange or acid absorptio lemperatures, by werecen 
recommended for attaching fabric to very much slower than the rate of Loughborough 
metal, wood to plastic, metal to plastic, cation exchange reactions suggesti the _Remftercoment a 
rubber to plastic, etc. Various methyl different reaction mechanism for th Smallwood ; Some Lov 


Properties of Elastomers 
onant and W. Lisk: 


umics of Rubber at | 


methacrylate, ethyl-cellulose and cellulos¢ class of exchangers. Various commercial 
acetate-butyrate compositions were inves- ion exchangers display differing reaction 


tigated for this application; the methyl- rates under the same experimental con 
t. Elliott and $ 


Phenomer 
ymers, by W ) Baker: Sys 


Superposed Viscous and Elasti 


methacrylate resins are the most suitable ditions. These rate data permit predictio 
\dvantages are low cost, ease of installa of operating characteristics and required 
tion and satisfactory strength. contact periods for different temperatures 
and exchange unit designs 
SOME INTERESTING WOVEN by A. V. Tobolsky; Kinematic Fx 
PLASTIC DEFECTS. Rayon Textile POLYMERIZATION OF VINYI Bobbin Drives on Roving Fram 
Monthly 25, 134-5 (Mar. 1944). Twelve DERIVATIVES IN SUSPENSION Gerhard; Control of Elongation 
defects often encountered in weaving syn I. W. P. Hohenstein, F. Vingiello and lighl retched Cotton Tire Cord, by 
thetic resin yarns are illustrated. The H. Mark. India Rubber World 110 ilipp and C. M. Conrad; The 
‘ause of and cure for each defect are 94, 300 (June 1944). Each monomer has influence ¢ Velocitv Gradient on the 
‘riven in this article. specific reaction conditions for polymeriz Relation Between Viscosity and Concen 
ation in suspension. The polymerization it tration iprammonium Solutions 
PLYWOODS FOR PRESENT AND self seems to proceed like an effectivel Cellulose, by W |. Lyons Electrical 
POSTWAR PRODUCTS. Product Eng. cooled, speeded-up bulk polymerization Anisotropy of Xerogels of Hydrophile 
15, 541-57 (Aug. 1944). Types of veneers, The resulting high polymers appear in Colloids, by S. E. Sheppard and P. 7 
methods of cutting veneers, properties of the form of regularly-formed spheres oi Newsome; Determination of Molecular 
various woods, characteristics of plywood controlled and fairly uniform size. They Weight Distribution in High Polymers 
adhesives, methods of joining and form- may be translucent or opaque, hard, soft, by Solubility Methods, by D. R. More 
ing plywood parts, methods for manufac- or rubbery, soluble or only swellable ac and J. W. Tamblyn; Fractionation, Vis 
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cosity and Osmotic Pressure Studies on 
Cellulose Esters, by J. W. Tamblyn, R. 
L. Tichenor, D. R. Morey and R. H. 
Wagner; Comparison of the Structures 
of Stretched Linear Polymers, by M. L. 
Huggins. 


MOLECULAR WEIGHT DISTRI- 
BUTION IN HIGH POLYMERS. 
Trans. Faraday Soc. 40, 217-279 (June 
1944). This issue contains eight articles 
and is devoted exclusively to a symposium 
on molecular weight and molecular weight 
polymers. H. W. 
Melville in a General Introduction (pages 
217-220) discusses briefly the following 


methods for measuring molecular size and 


distribution in high 


distribution of high polymers: 1) end 
group methods, 2) osmotic methods, 3) 
ultracentrifuge methods, 4) viscosity 
methods, and 5) 


The titles and authors of the remaining 


fractionation methods. 


papers in this British symposium are as 
Molecular Weight and Shape 
of Macromolecules in Solution, by H. 
Campbell and P. Johnson (pp. 221-233) ; 


follows: 


Osmotic Pressure of High Polymer Solu- 
tions and Molecular Weight, by E. A. W. 
Hoff (pp. 233-236) ; Study of the Mecha- 
nism of 
Means of Size-Distribution Curves, by 
a ee 236-240) ; 
Kinetics of Polymerization Reactions, by 
G. Gee and W. H. Melville (pp. 240 
251); Melting of Crystalline Polymers, 
by E. M. Frith and R. F. Tuckett (pp. 
251-260); Interpretation of Molecular 
Weight Measurements on High Polymers, 
by G. Gee (pp. 261-266); Degradation 
of Long Chain Molecules, by H. H. G. 
Jellinek (pp. 266-273); Discussion (pp. 
273-279). 


Polymerization Reactions by 


Herington (pp 


Properties 


FLOW PROPERTIES OF POLY- 
VINYL-CHLORIDE PASTES. H. 
Saechtling. Kunststoffe 33, 127-31 (1943) ; 
Chem. Abstracts 38, 3045 (June 20, 1944). 
The viscosities of pastes made by mixing 
polyvinyl chloride with plasticizers at low 
temperatures were measured. The resin 
content ranged from 50 to 70 percent. 
Aging exerts 3 greater effect on the vis- 
cosity than repeated homogenization does. 
Thixotropic and viscosity anomalies are 
small. The viscosity anomalies disappear 
on aging. The yield values increase with 
increasing resin content. The viscosities 
of aged pastes range from 75 to 4000 
poises; the values depend on the resin 
content and the plasticizer. Replacement 
of part of the polymer with inert filler 
decreases the viscosity. 


LIGHTWEIGHT PLYWOOD TUB- 
ING IS STRONG STRUCTURAL 
MATERIAL. Product Eng. 15, 489-91 
(July 1944). Method of fabrication, prop- 
erties and applications of resin-bonded 
plywood tubing are described. The aver- 
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age strength characteristics are as fol- 
lows: ultimate compressive strength, 
11,500 p.s.i.; compressive proportionality 
limit, 6000 p.s.i. ; 
11,500 p $.i ; 
6000 p.s.i.; 
p.s.i.; buckling failure (Euler’s formula), 


11,000 p.s.i. 


ultimate tensile strength, 
tensile proportionality limit, 


Young’s modulus, 1,500,000 


SURFACE HARDNESS OF PLAS 
TICS. H. Perkuhn. Luftfahrt-Forsch. 20 
297-9 (1943); Chem. Abstracts 38, 2764 
(June 10, 1944). Scratch-hardness tests 
and Vickers-hardness tests were made on 
three methacrylate 


resins, polyvinyl 


chloride, and a cellulose acetate plastic. 
Between 4 and 45° C. 


tests are more reproducible and give con- 


scratch-hardness 


stant ratios with tensile strengths. The 
ratio of tensile strength in kg./cm.’ to 
scratch hardness in kg./cm.*? was 0.087 
for the methacrylate resins, 0.113 for the 
vinyl resin and 0.157 for the cellulose 
largest variations 


acetate plastic. The 


were +2.5 percent. The scratch hardness 
values were determined with a 10-gr. load 


and the tensile strength at 0.3 mm./sec 


PERFORMANCE OF WOOD- 
FLOUR-FILLED PHENOLIC PLAS- 
TICS AT HIGH HUMIDITIES. J 
Busch. Kunststoffe 33, 265-7 (1943); 
Chem. Abstracts 38, 3043 (June 20, 1944) 
The moisture absorption, dimensional sta- 
bility and changes in flexural and impact 
strengths of 20 woodflour-filled phenolic 
plastics were determined after storage at 
42° C. (108° F.) and 90 to 95 percent 
relative humidity for 4 months. Some of 
the compositions contained ammonia, 
others did not. The resin content varied 
from 40 to 55 percent. The highest mois 
ture absorption observed was 6.5 percent; 
the greatest increase in length was 4.8 
percent in the direction of molding pres- 
sure and 3.0 percent at right angles to the 
direction of molding pressure. The maxi- 
mum reduction in flexural strength was 
about 40 percent and the maximum reduc- 
tion in impact strength was about 30 per- 
cent. No definite relationship was noted 
between the changes observed and the 
composition of the plastic and the mold- 
ing pressure. There is a definite decrease 
moisture 


in strength with increase in 


absorption. If maximum mechanical prop 
erties at high humidities are desired, ma 
terials with the lowest moisture absorp 


tion values should be selected 


ELECTRICAL RESISTANCE OF 
PLASTICS. R. Vieweg and F. Gottwald. 
Kunststoffe 33, 289-90 (1943); Chem 
Abstracts 38, 3044 (June 20, 1944). The 
effect of oil films on the electrical re- 
sistance of polystyrene, methyl metha 
crylate resin and polyvinyl chloride at 
different relative humidities was deter- 
mined by an electrometer-discharge meth- 
od. The surface resistivity decreases as 


the relative humidity increases. The elec- 


trical resistance of polyvinyl chloride is 
affected the most by changes in moisture 
followed by methyl methacrylate resin 
and polystyrene. Oil films reduce the 
effects of exposure to high humidities of 
polystyrene and methacrylate resin. The 
electrical resistance of polyvinyl chloride 
at high humidities is decreased by coat 


ing with films of paraffin oil and lubrica 


ing oil. 
Testing 
TEST METHODS FOR LEATHER 


SUBSTITUTES. H. Herfeld, R. Schu 

bert and R. Schdpel. Kunststoffe 33, 22 

31 (1943): Chem. Abstracts 38, 3046 
June 20, 1944). Test methods for dete 


1 elongatio1 


22 


mining tensile strength 
tear resistance, stiffness, flex-fatigue re 


sistance, torsion strength, resistance to 
cracking at low temperature, the 
conductivity, resistance to perspiratior 
and bond strength of plastic-coated ma 
terials used as leather substitutes are dis 


ussed in this article. 


Synthetic rubber 


NATURAL AND ACCELERATED 
LIGHT AGING OF HEVEA AND 
GR-S VULCANIZATES. R. E. Mort 
J]. W. Hollister, A. E. Barrett, and 1 
A. Werkenthin. Rubber Age 55, 45-52 
(Apr. 1944). The carbon-are accelerated 
light aging method does not correlate wit 
sunlight, regardless of the carbons 
filter arrangements used, in its action 
pure-gum Hevea stocks and | 
stocks. By improving the cooling 
ment, correlation was obtained for Hevea 
stocks but not for the GR-S stocl 

CELLULAR RUBBERS. L. P. Gould 
Rubber Age 54, 526-30 (Mar. 1944 
7 (Apr. 1944) 


divided into the following classes 


605 Cellular rubbers are 


cellular (open-cell structure), uni-cellular 
closed-cell structure), micro-cellular and 
related products. The related products 

clude impregnated fibers, expanded plas 
tics, cellulose sponges and 
Multi-cellular 


mixing 


foams made 


from glass. rubbers are 


made 1) by is-producing 


chemical such as sodium bicarbonate tl 
slab rubbers and then vuicanizing, 2 
| saturating uncured stoc vith a 
and then releasing the pressure 

as the mass 15S cured, 3 

gases into the lattices, and 4) by mixing 
a low boiling point liquid with la emul 


sions and curing the compositior 
cellular rubbers are made 1) by dis- 
solving a gas such as nitrogen at hig 
pressure (4500 Ib./in*) in the rubber: 
ind then allowing it to expand in a slow 
> 


curing process, and ) by mixing a gas 
producing chemical with slab rubber, cur 
ng partially, allowing to expand and 
then completing the cure in a closed 
mold. Micro-cellular rubbers are made 1) 


by curing wet coagulations under con 
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ditions which will trap the water in the 


. , - 

product during vulcanization, and 2 ry 
— 

expanding tl trappe uir bubbles ob 


tained when latex is dried on a blanket. 
Cellular thermoplastics are bemg made 
by mixing them with a blowing agent 
ind extruding them from a hot die. Cellu- 
lose sponges are made by mixing sodium 
ulfate crystals with viscose, coagulating 
the viscose and then leaching out the 
| 


sodium sulfate with warm water. Io con 


trol the processes the following prin- 
iples must be considered: 1) The un 
ired mass must be plastic. 2) The rate 

blow and the rate of cure must be 
alanced. 3) The internal pressure must 
xceed the external pressure 4) The rate 
f heat transfer must be controlle 
troubles generally result from too low 
ites). The present status of the cellular 
ibber industry and the manufacture of 
llular rubbers from the new synthetic 


ers are discuss¢ d 


OBSERVATIONS ON THE X-RAY 
STRUCTURE Ol RI 
HE SIZE AND SHAPE OF Rl 


BER CRYSTALLITES. S. D. Gehman 


] 14 A nants ] , 7s 
1 J. I Kiel ] lied | : 5 
- oA : 

1-9 (Apr. 1944 Vi ed rubbe 

. 
uin molecules, segr ts . wre 

, 
hcient tree 1 é calized 
s to 1 < oO 
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t ent¢ ‘ nr i re inaio 
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ch ine use the 1 ilus. stre th nd 
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ide of the sti te sizes I series 
Vuk ed 4 n cox 5 S p ti 
Scherrer met d Dut ¢ ile liati the al 
ction broadening by the formula pro 
sed DV | vic Evidern is ound 
it the crystallite size distribution was 
eterogeneous and included small crvsta 
171¢cs whicl bro le ed the is¢ Ol the 
{tr tion peaks. It could be s that 
I f crystallinity in a com 
1 ated with small crystal 
< yf these factors combine 
2 ulus stocks. For different 
res with a given rubber-compounding 


rmula, there is a lefinite correlation be- 
veen the amount of combined sulfur 

1 the cry stallite size This indicates that 
rregularities in the structure caused by 
the combined sulfur tend to limit the 
crystallite growth. This interpretation is 
preferred although the experimental evi- 
dence is not decisive as to whether or not 
lattice distortion contributes to the width 
f the diffraction spots. Significant con- 
clusions can be drawn from the work in 
regard to crystallite formation in stretched 
rubber and effects of crystallites on the 
physical properties. 





THEORY OF THE ELASTICITY ameter ratio of cylindrical samplk hese 
OF RUBBER. H. M. James and E results are at variance with those ob 





Guth. J. Applied Phys. 15, 294-303 (Apr tained by previous investigators who, em 
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who make or use plastics 
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General 
THE USE OF SYNTHETIC RUB- 
BERS IN MOLDED PRODUCTS 
M. J. Sanger. India Rubber World 1/0, 
167-71 (May 1944). The properties of 


synthetic rubber molding 


described 


ASCORBI( ACID LOSSES IN 
MINCING FRESH VEGETABLES. 
C. M. McCay, H. R. Taubken and M. 
Pijoan. Science 99, 454-5 (June 2, 1944) 
Various fresh vegetables containing as 


corbic acid (vitamin C), were minced 


with a plastic knife, a steel knife and 
a steel chopper. The results show that 
the loss of ascorbic acid on standing after 
mincing was less for the samples cut 
with the plastic knife. Some typical re 
sults are as follows: freshly cut green 
peppers 130 mg./100 gm 
cutting with plastic knife 128 mg./100 
gm.; 30 min. after 
knife 118 mg./100 em.:; 30 min 
cutting with chopper 84 
Freshly cut cabbage 27 mg./100 gm.; 30 


30 min. after 
cutting with steel 
after 


mg./100 gm 


min. after cutting with plastic knife 26 
mg./100 gm.; 30 min. after cutting with 
steel knife 8 mg./100 em.; 30 min. after 


cutting with chopper 7 mg./100 gm 


PLASTIC FOUR-WHEELED PAS 
SENGER VAN. The Engineer 177, 188 
9 (Mar. 10, 1944). A passenger 
signed and made by the Southern Railway 


van ce 


in England is described. The siding of 
this vehicle consists of fabric-reinforced 
phenolic plastic panels. The fabric is 
woven of steel wires and cotton threads 
The net saving in weight is 20 percent, 
and the net increase in capacity is 40 


cubic feet. 


CHEMICALS FOR RAYON AND 
CELLULOSE PLASTICS. G. D. Bieber. 
Chem. & Met. Eng. 51, 97-9 (July 1944) 
lhe large expansion in the production of 
rayon and cellulose plastics has created 
an enormous demand for chemicals. In 
1933, about 538,000 short tons of refined 
cellulose, sulfuric acid, caustic soda, car- 
bon disulfide, solvents, acetic acid and 
acetic anhydride, nitric acid, plasticizers, 
ammonia, sulfate and glycerol! 
were used in the manufacture of these 
cellulose derivatives. In 1943, the con 
sumption had increased to 1,509,000 tons 


copper 


During the last 11 years, viscose rayon, 
cellophane and sausage casings utilized 
about 78 percent of the chemicals con- 
sumed by the industries under discussion. 
Acetate rayon and cellulose nitrate prod- 


162 MODERN PLASTICS 


materials are 


ucts each used 10 percent, while cupram 
monium rayon and cellulose acetate and 
acetate plastics cot 


cellulose butyrate 


sumed the remainder. These advances are 


particularly significant as there are rela 


tively few synthetic organic products 


made annually in larger quantities tha 
the cellulose derivatives at the present 
time Moreover, a market for at least 2 
to 3% Ib. of chemicals is generated for 
each pound of cellulose products that is 


manufactured 


Materials 
THE POLYMERIZATION AND 
STRUCTURE OF FURFURAL RES 


Plastics 16 


Resins with sat 


Penn. British 


1944). 


properties are 


INS. W. S 
286-92 (July 
tactory made from fur 


fural. Five types of polymer molecules 
were formed as a result of the reactions 
of the 1) double bonds, 2) the aldehyd 


ihe vari 


group, and 3) the 5-hydroge 


ous reactions and structures and eviden 


1; 


for the reactions and structures are d 


cussed. Furfural resins can be made 
three stages, 4, B and C, as in the case 
of phenolics. High percentages of fillers 


may be used satisfactorily with thes« 
| 


Casting furtural resins are also 


resins 


made, and they are discussed herein 


LIGNINS AND THEIR PLASTICS 
W. S. Penn. British 194-8 


(May 1944). The chemical structure of 


Plastics 16 


lignin is described and the reactions of 
lignin are explained on the basis of the 
structure. Possible uses in the synthesis 


of plastics are discussed 


SYNTHETI¢ 
Rubber Age 


DERIVATIVES OI 
RUBBER. H. A 


55, 361-6 (July 1944). The synthesis and 


Ek ndre Ss 


properties of cyclized, chlorinated and 


hydrochlorinated natural and syntheti 


rubbers are described. The processes of 
cyclization, chlorination, and hydrochlorin 
ation convert natural rubber into products 
with great hardness and rigidity, and i 

creased resistance to moisture and corro 
sive influences. These products have found 
many uses in protective coatings of the 
paint and lacquer type, in wire-insulation 
compositions, as films for packaging food 
and other products, as paper coatings to 
reduce moisture penetration and as ad 
hesives. The processes of cyclization and 
chlorination convert synthetic elastomers 
into derivatives which differ from the 
parent product in the following respects : 
|) higher specific gravity, 2) higher soft- 
ening point, 3) greater hardness and rig- 


idity, 4) less flexibility a elongatior 


5) greater chemical resistance, 6) lower 
lution viscosity, 7) lower moistur 
vapor transfer, 8) lower moisture a 
sorption, 9) less tackiness. 10 create! 


solubility in polar solvents 


FUSED METAL RESINATES 
N. Borglin, P. R. Mosher and H. A 


‘ 


Elliott. Ind. Eng. Chem. 36, 752-6 (Aug 
1944). Homogenous metal resinates, pre 
pared by the fusion of refined vood 
rosin, disproportionated 1 ros cor 
mercial hydrogenated rosin, at me 
ial polymerized rosin with metal di 


i 


etates, are found to have 


maximum metal contents 6 


cium, 10 percent cobalt, 8 to 9 pet 


opper, 29 to 40 percent iea 0 ) 
ent manganese, or 18 to 23 

he pronounced “blocking’ ( ta 
tion) tendency of cobalt, mar 

inc resinates during preparation ts 


come by using temperatures as hig 


285 to 330 C. to keep the resi 


and by adding enough calcium acetat 
supply about 0.5 to 2 percent cal 
the resinate No blo« k ng Ss m™ 


th the resinates of polymerized 
Cobalt, lead and zinc resinaté ire | 


ired with higher metal cont 


| 
their corresponding metal diabietates 
possibly due to the formation of the 


hietate ¢ 


the metal acetate-abie 


omogeneous resinates aré amor] 
resins and are higher melting tl t 
original rosins. Calcium resinates increas« 
melting point 20 to 22° C. for ea 
1 percent calcium; lead and copper res 
nates increase only 2 to 4 ( for ear 
percent metal. Cobalt, lead and mat 
ganese resinates have intermediate melt! 
point rise with metal content. At meta 
ntents which approach the theoreti 
value, based on acid number of ros 
most of the resinates are complete] 
le in organic solvents. Zinc resinates 


soluble at metal contents of 


twice this theoretical value 


Molding and fabricating 


KIRKSITE MOLDS FOR PLAS 
rics. C. C. Sachs. Iron Age 153, 71-5 
Apr 20, 1944). The use it cast zu 


alloy, Kirksite, molds for forming plast 


ybjects is described \ transfer mold 


for molding a hook antenna mast fron 
macerated fabric-filled phenolic composi 
tion was made by casting the zinc allo 
n sand molds. The cores for the sand 
molds were made of wood and plaster 


The greatest difficulty encountered was 








was remedied by 


These Kirksite 












wall thickness, 4) angle of wall inclina 
tion, 5) type, extent and number of under 
cuts, 6) number and size of cored holes, 
7) degree of accuracy, 8) type and 
number of inserts, 9) flash formation and 
removal, and 10) auxiliary machining op 
erations. Other topics discussed are choice 
of a suitable molding machine and the 


proper T pe of mold 


Applications 


PLASTIC-BONDED PERMANENT 
MAGNETS. Plastics (London) 8, 274-7 
(June 1944). This is a summary of an 
rticle by Dehler in “Stahl und Eisen” 
2, 983 (1942). Permanent magnets are 


made by 


binding the powdered or ground 
metallic magnet material with either a 
phenolic or vinyl chloride resin. Best 
results are obtained with a resin content 
, 


of 5 percent. Particle siz¢ 


[ of the metalli 


material is important; the maximum pos 


sible density gives the best results. Data 
m the magnetic properties of four 


samples are reported in detail 


PLASTICS 
VELOPMENTS 
TIONS. W. Nichols 
34, 187-9 (May 1944 


standing recent developments in 


SOME RECENT DE 
AND INNOVA 

Automobile Eng 

Some of the out 
plastics 
are reviewed. These include floor heating 
mats, upholstery materials, uminated 
plastic bodywork and _ glass- fiber -rei 


torced plastic S. 


ADAPTING SYNTHETI MII 
TARY FABRICS ro CIVILIAN 
USES. Textile World 94, 100-1 June 
1944) high-strength 


Civilian uses f 


glass, nylon, vinyl resin and casein 

fabrics are postulated Little difficulty is 

expected in converting these synthetics 
om military to civilian uses 


PLASTICS IN THE PLATING IN 
DUSTRY. H. Narcus. Metal Finishing 
2, 4014, 470-4 (July, Aug. 1944 Che 
market are re 
and the proper 
electroplatet art 
pointed out \ short discussion on the 
led. The 


factor in plating plastics is obtain 


plating of plastics is inclu 


the initial bond coat usuall silver 


<1 11 


[he plastics are usually depolished, 


treated with an organic reducing agent 


and then immersed in ammonical silvet 
solution to obtain a coat of silver. This is 
ollowed by an intermediate layer of cop 
per and then the desired metal. Phenolics 
can be treated with hydroquinone, pyro 
catechin and acetone; acrylics with cane 
nitric acid, alcohol and water; 
casein with hydroquinone and /-amino 
phenol ; ureas with boiling hydroquinone ; 
cellulose acetate with formaldehyde; and 


rubber with benzol and acetone 


CAMOUFLAGE 


measurements Of spe culai 











PLASTIC MATERIAL FOR ELE‘ 
TROPLATING SHIELDS. H \\ 
lompkins. Aero Digest 46, 109-12, 13 
(July 15, 1944). The use of plastic plat 


ing shields for masking sections of parts 


s described. This permits plating on! 


those sections which it is desired to plat 


with metal and building up certain ar« 
o ] 


with metal. The main part of the shi 


s made of a thermosetting resin witl 


film of thermoplastic material betwee: 


the resin and the metal to take care 
stresses arising from differences in co 


efhcients of thermal expansion 
RESINS AID RECOVERY O 
TARTRATES 


Plastics 2, 36 july 1944) 


Pacifi 
The recovery 
liquors 


’¥y means of exchange resins is described 


tartrates trom wuinery-wast« 


Coatings 


THE STATE OF SOLUTION Ol 
HIGHLY POLYMERIZED SUB 
STANCES. I. ACTIVITY OF SOI 
AGAINST CELLULOSI| 

AND CELLULOSI N] 
rRATI AND THEIR MIXTURES 
M. Takei. Kolloid Z. 98, 312-18 (Ma 
1942 he activity factor, the square 
the dipole moment divided by the pe 


mittivity nd the urta tensio1 Oo} i 


solvent is important in determining the 


solvent effect for cellulose esters. Cellu 


s¢ icetats is olubl in solvents wit 
ww-activity factor und cellulose nitrat« 
oluble in solvents with high-activi 
ctor [his is confirmed by quantitat 
determinations of solubilities of celluk 
esters seri ota acetat 


88-9, 146 (July 1, 1944). The te 
l ppl urpl mM doy s | me is Ol 
ot Ss 1eScrimM l he It 
cr by | ving hot iopes Ma va 
considerably depend the « 
CxXxpe;r rence ot the ope if ind the 
ment that he i isin ip-raisi is 
ed Sil l rnal ml he id 
tre i Qu ) i ‘ eri il 
head with an ire of 40 1 


re ipplied at 70 to 90 p.s.i. The fluid tip 
air-cap combination contributes more 
to the quality of the finished job than any 


er single factor The smaller of ¢ 


recommended fluid tips together with th 


rresponding air cap should be used 


METHODS AND STANDARDS 
OR GLOSS MEASUREMENT Ol 
MATERIALS. R. § 
Hunter. Metal Finishing 42, 519-22 ( Aug 
1944 Che 


rloss measurement of low gloss surfaces 


methods and standards for 


are discussed A procedure for routin« 


gloss is pro 


posed in this article 
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Soday (to 
Ny Ee oe 
Benzene-soluble 


COPOLYMERS. F. J. 
United Gas Improvement 
2,352,979-80-1, July 4. 
copolymers of butadiene, cyclopentadiene, 
and piperylene, with cyclopentadiene. 


Tomalis (to American 
S. 2,352,982, July 4. A 


designed for 


SCREW. J. J. 
Screw Co.). U. 
which is 


screw specially 


plastic materials 


PLASTIC ARTICLES. A. O. Austin 
and L. W. Austin. U. S. 2,353,000, July 
4. Articles are formed from plastic mat 
rials by applying an emulsion comprising 
an aqueous hydrocarbon suspension to the 
material and forming while the material 
is dampened with the emulsion. 


CELLLOSE ACETATE FILMS. E 
Freund and F. Deutsch. U. S. 2,353,023, 
July 4. Cellulose acetate film containing 
residual solvent is stretched and immersed 
in aqueous medium within the tempera- 
ture range of spontaneous extension, said 
range depending on the composition of 
the aqueous medium which has a limited 
swelling effect on the resin. 


SCREEN. C. Dreyfus. U. S. 2,353, 
224-5, July 11. A window screen com 


posed of filaments of cellulose ester. 


POLYSTYRENE. F. W. Ducca (to 
Bakelite Corp.). U. S. 2,353,228, July 11 
A molding composition comprising poly- 
styrene and a polyalkylene oxide as a 
lubricant. 


CELLULOSE ACETATE. C. J. 
Malm and L. W. Blanchard, Jr. (to East 
man Kodak Co.). U. S. 2,353,255, July 
11. In the preparation of cellulose ace- 
tate, phosphoric acid is added at the point 
during the 


of maximum temperature 


acetylation process. 

FIBERS. E. W. Rugeley, T. A. Field, 
Conlon (to Carbide and 
2,353,- 


270, July 11. Textile fibers are formed by 


Jr. and J. F. 
Carbon Chemicals Corp.). U. S. 
extruding a dispersion of vinyl resin 
through an orifice, drying in a dry at- 
mosphere, delustering with water, aging 
in water at 50° C., stretching in water at 


50° C., softening by flexing under water. 


EXTRUSION MOLDING. W. C. 
Rudd (to Induction Heating Corp.) U. S. 
2,353,362, July 11. An extrusion device 
supplying plastic materiai liquefied by 
means of high-frequency heating. 


BAG, A. B. Haslacher. U. S. 2,353,402, 
July 11. Bags are prepared from flat- 
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tened tubes of thermoplastic material by 


heat sealing. 

CELLULOSE ESTERS. J. S. Tinsley 
(to Hercules Powder Co.) U. S. 2,353, 
423, July 11. In the mixed esterification 
of cellulose with acetic acid and a 3 to 
6 carbon fatty acid, the reaction is ini 
tiated in the presence of less than 50 
percent of the total acetyl groups, the 
remaining percentage being added over a 
prolonged period 

RESIN. G. A Goessling. 
2,353,457, July 11. 


ous mixture of two clear incompatible 


i a, 


A molded heter« wene 


thermoplastic resins having a_ pearl-like 


luster. 

SAFETY GLASS. L. D. Keslar (to 
Pittsburgh Plate Glass Co.) a 1S 
2,353,473, July 11. Safety glass is pre 


pared by assembling glass plates and 
interposed plastic sheets, applying molding 
frames to each side of the assembly, and 
pressure heating in a rubber bag. 
TRANSFER PROCESS. C. § 
Frances, Jr. and W. Wade 
Industrial Corp.). U. S. 2,353,717, July 
18. A surface is coated with a synthetic 
resinous film, which is releasably attached 


to a backing sheet, by means of transfert 
ORNAMENT. M. C. Meyer 
2,353,744, July 18. A simulated pearl com 


prising a 


U. S 


plastic sphere coated with 
pearl essence dissolved in a solvent for 
the plastic. 

INJECTION APPARATUS. V. E 
Hofmann (to Owens-Illinois Glass Co.) 
U. S. 2,353,825, July 18. An injection 
machine for thermoplastic materials, in 
cluding a parison mold and also some 
finishing molds. 


ABRASIVE. C. E. Wooddell (to Car 
S. 2,353,864, July 18. 


An abrasive article comprising an abra 


borundum Co.). U 


sive body secured to a_ backing plat 


composed of layers of felted fibers im 
pregnated with thermosetting resin which 


is fully cured. 


COATING. W. P. 
Hable and J. V. 
son and Son, Inc.). U. 


Lawler, G. J 
Steinle (to S. C. John- 
S. 2,353,910, July 
18. A coating consisting of a vinyl ether 
of an alcohol having 10 to 35 carbon 
atoms, an alkyd resin modified with an 
oxidizable unsaturated fatty acid, and an 
organic solvent. 


FILLERS. C. E. Boutwell. U. S. 


2,353,991, July 18. Fillers are added to 


é WYpustors Drhon 4 


Copies of these patents are available from the VU. S. 


Patent Office, Washington, D. C., at 10 cents each 














plastic material by grindi: 
tion of the plastic at su 


pressures and evaporating 


MOLDED ARTICLE. B 
Colt’s Patent Fire Arms 


turing Co.). U. S. 2,353,995 


molded clear transparent s 


which solids are embedd 


MOLDING. B. A. Cook 


Gane (to Columbian Rope | 
2,353,996, July 18. A t 
ntaining a_i vegetal f 
} 


molded by confining betweet 
ber and a rubber member in t 
| 


f heat and pressure, the surf 


rubber member being sul 


juid of low-heat conducti 


SIEVE. E. Hubert and 
Alien Property Custodian 
022, July 18. A sieve compri 
threads of a synthetic org 
vhich are woven and heat 

MOLDING PRESS. A. \W 

S. 2,354,029, July 18. A 


ing press for thermoplasti 


PRACTICE BOMB. H. \\ 
S. 2,354,039, July 18. A 


mprising a body of paper sto 


ose molded of a plastic mate 


PLYWOOD. A. J. Stam 


»eborg (to secretary ol 


rf S. 2,354,090, July 18. A den 


ressed permanently water-re 
uct comprising wood plies 
with phenol-formaldehyde resi 


with heat and pressure 


BINDING. C. W. Thomas 
stone Index Card Co a: 2 
luly 18 A notebook binder 
paper impregnated with a_ the 


material. 


COMPOSITE. J. G. Ford 


opencer (to Westinghouse Elec 


Co.). U. S. 2,354,110, July 18. A material 
composed of cured phenol aldehyde resi 
and glass fibers, coated with polyvi 
acetate-formaldehyde. 

ANION EXCHANGE UNIT. R. ] 
Myers and D. S. Her to Resino 
Products and Chemical Co.). U. S. 2,354 
172, July 18. An anion exchange uni 
comprising a synthetic resin. 

ACRYLIC POLYMER. R. A. Jacob- 


son (to E. I. du Pont de Nemours and 


Co., Inc.). U. S. 2,354,210, 
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Acrylic compounds are polymerized in the 
presence of an N-chlorinated hydantion. 


MOLD. V. S. Anderson. U. S. 2,354, 
241, July 25. 


vhich is equipped with a cutting edge 


A mold for plastic articles 


vhich renders it self-trimming. 


ORIENTATION METHOD. R. P. 
S. 2,354,- 
243, July 25. Sheets of plastic material, 


Blake (to Polaroid Corp. ). U. 


herein the molecules are oriented, are 


} 


prepared by depositing on an _ endless 


belt moving at a controlled rate of speed. 


CHECK VALVE. D. E 


D. H. van Riper. U. S. 2,354,255, July 


Gillum and 


25. A valve made up of a hollow body 
nnected to a threaded pipe and contain- 
a movable ball which serves as a 
valve. All portions of the structure are 


iposed of a plastic material 


CELLULAR MATERIAI in 


Haney and M. | Martin (to Celanese 
ol \merica U. S. 2,354,260. 
25. Cellulose derivatives are dis 
solved, the solution heated under pressure 
it a temperature above the solvent boil- 
point, and the pressure suddenly re- 
ised. The result is the formation of a 
lensitv cellular st t r 


MOLDING. A. A. Burry. U. S. 2.- 


4.363. Tulv 25. A heatine chamber for 


elting thermop! ul prior to 
jection molding 
COMPOSITE. R. C. Briant (to Fire 
me Tire and Rubber Co.). U. S. 2 
354,426, July 25. A composite article is 
prepared by impregnating cellulosic fabric 
h an aqueous lution of a_ rubber 


da water-soluble phenolic resin, dry- 


heating for 1 hr. at 100°C... and 
nally heating in contact with a_ vul 


rubber composition 


FABRIC. T. W 


Stedman (to Fire- 


July 25. A fabric woven from 


| loride co 


MOLDING COMPOI 


1 
al (to ( niversity 


ND. F. Rosen- 
rennessee Re- 
search Cory] U. S. 2,354,479, July 25 
\ molding composition comprising a 


scrap filler. 


phenolic resin and leather 
MOLDED ARTICLE. C. E 
to Extruded Plastics, Inc.). U.S. 


2,354,485, July 25. A molded object com- 


Slaughter 


prising two sections. One section has a 
beaded edge : the other a grooved edge 
so designed that the beaded edge may be 
inserted in the groove in order to form 


swivel joint. 


AMINOPLAST. G. F. D’Alelio (to 
eneral Electric Co U. S. 2,354,504, 
July 25. An aminoplast plasticized with 


an aryl compound containing a sulfona 


mide group and a ureido radical, or 














plasticized with an aldehyde reaction 


product of such a compound. 


COATING, T. F. Bradley (to Ameri- 
can Cyanamid Co.). U. S. 2,354,572, 
July 25. A coating material prepared by 
heating an oxygen-convertible alkyd resin 
with oxygen until viscous, mixing with 


filler, and finally heating to cure. 


PLASTIC, H. W. Greider and G. A. 
Fasold (to Philip Carey Manufacturing 
Co.). U. S. 2,354,593, July 25. An article 
comprising a plastic binder and a fiber 
filler. 


NITROGENOUS RESIN. J. W. 
Kastes (to Resinous Products and Chemi- 
cal Co U. S. 2,354,671, August 1. An 
anion exchange resin comprising the 
reaction product of a polynuclear methy 
lol-forming phenol, having  phenylol 
groups joined through sulfur to an alky 


lene polyamine, and formaldehyde 


NITROGENOUS RESIN. J] W 
Eastes and C. Averill (to Resinous Prod 
ucts and Chemical Co.). U. S. 2,354,672, 
August 1. An ion exchange resin com 
prising the reaction product of a catechol 
and an alkylene polyamine and formalde 


hyde 


HEAT SEALING. H. A. Strickland, 
Ir. (to Budd Wheel Co.). U. S. 2,354, 
714, August 1. 


material are sealed 


Similar pieces of plastic 
by impressing high 
Irequency electrodes on either side of 
the seal, the potential being less than 
that required to effect breakdown of the 


dielectric strength of the layers 


SHAPED ARTICLES. C. Dreyfus 
U. S. 2,354,744-5, August 1. Artificial 
shaped articles are prepared from fusible 
films or fibers of vinyl ester resins or 


cellulose derivatives at high temperatures 


followed by a rapid cooling 


> : | 
Rummels- 


TERPENE RESIN. A. | 


bere (to Hercules Powder Co.). U. S 
2,354,775—6, August 1. Resinous products 


are prepared by reacting a terpene with 
a vinyl compound or with a rosin or 
rosin derivative. 

SHUTTLECOCK. B. O. Beck. U. S 
? 354,790, August 1. A shuttlecock com- 
posed of plastic materials. 

CHLORINATED DIPHENYLS. R 
L. Jenkins (to Monsanto Chemical Co.) 
U. S. 2,354,813, August 1 


diphenyls free of nitro groups are pre- 


Chlorinated 


pared by direct chlorination of mono- 
nitrodiphenyl in the presence of a metal 


halide and heat. 


ALKALI CONTAINER. I. E. Muskat 
(to Pittsburgh Plate Glass Co.). U. > 
2,354,824, August 1. A metal container 
coated with an alkali-resistant benzene- 
soluble composition of ethyl cellulose and 


poly styrene. 








CLOSURE, E. C. Emanuel (to Arm- 
strong Cork Co.). U. S. 2,354,855, August 
1. A container closure containing a seal- 
ing element of polyviny! chloride attached 
by means of an adhesive mixture of 
hydrogenated rosin, polyisobutylene and a 


terpene polymer 


MOLDED OBJECT. J. A. Gits and 
J. P. Gits. U. S. 2,354,857, August 1 
A transparent object having a smooth 
convex front face and, on the rear face, 
a design formed by recesses which art 


] 
coated 


with an opaque material 


EMBOSSING. V. H. Hurt (to U. S 
Rubber Co.). U. S. 2,354,916, August 1 
\ method and apparatus for embossing 


sheets of plastic material 


PLASTI S. Musher (to Musher 
Foundation, Inc.). U. S. 2,355,033, August 
l A pl 


heat-plasticized fraction of dehulled oats 


plastic composition comprising th 


PI AST I¢ M de | Remy l > 


355,180, August 8. A thermoplastic com 


Nm 


yund is prepared by forming an alkaline 


olution of lignin and a solution of 


s 


vheat gluten of the same pH, mixing 
the two solutions, and finally coagulating 


he mixture by the addition of an acid 


POLYMER. R. S. Schreiber and J. H 
Werntz (to E. I. du Pont de Nemours 
and Co.. Inc.). 1 S. 2,355,245, August 
8. A water-solubk polymer of at 


alkyl glucoside 
CELLULOSI DERIVATIVES. & 
Taube (to Ali Prop 


S. 2,355,326, August 


Petersen and K 
erty Custodian). U. S. 2 P 
8. Cellulose or its alkyl, aralkyl, or acyl 
lerivatives which contain hydroxyl groups 
re co-dissolved with polyesters of poly 


asic organic acids and heated to effect 


WELT INSOLE. W. C. Wright. U.S 
> 355.383. August s \ velt insole lor 


shoe and boot structures composed oft 


resilient plastic material 


RESIN. S. Sussman (to Permutit 
Co l S. 2.355.402, August An ton 
exchange resin made up of the reaction 
product ot! an aldehvde and a nitro 
parafhn 

CELLULOSE ESTERS. W. H. Holst 
to Atlas Powder Co { » 2,355,533, 
August & A composition comprising a 


llulose ester and a hexitol tributylidene 


PRESS. G. W. Wacker (to Clearing 
Machine Corp.). U. S. 2,355,613, August 


15. A molding press for plastic materials 


CELLULOSE ESTERS. H. Dreyfus 


America). U. S 
> 


355.712, August 15. Cellulose is esteri 


(to ( elanese ( orp oT! 


> 


fied with a lower fatty acid anhydride in 
the presence of sulfuric acid, precipitated, 
redissolved and finally ripened in solution 
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BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to ex- 
ecutives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised prices. 











Infrared Spectroscopy 






by R. Bowling Barnes, R. C. Gore, 
U. Liddel and V. Z. Willians 


Reinhold Publishing Corp., 330 W. 
42nd St., New York, N. Y., 1944 


Price $2.25 236 pages 


The selective absorption of infrared 
rays by organic compounds has been used 
by physicists to probe into molecula 
structure and to identify materials. This 
experimental tool has been especially use 
ful in investigations in the field of high 
polymers. In this pioneering publication, 





the authors present a discussion of the 






theoretical aspects of the subject, a 61 





page library of reference curves, and a 





































bibliography of 2701 infrared research 
G.M.K. 


papers. 


Soybean Chemistry & Technology 
by K. S. Markley and W. H. Goss 


Chemical Publishing Co., Inc., 26 
Court St., Brooklyn, N. Y., 1944 


Price $3.50 261 pages 


Part I of this book pertains to the 
composition and properties of the various 
constituents of the soybean. Part II sur 
veys the methods used in processing the 
bean to obtain the oil, flour and phos 
phatides used in food products. 


Glue and Gelatin 


by Paul I. Smith 


Chemical Publishing Co., 26 Court 
St., Brooklyn, N. Y. 


Price $3.75 145 pages 


The raw materials, manufacture, and 
application of the protein adhesives based 
on the by-products of hide are reviewed 
in this book, Miscellaneous applications 
of these by-products for other industrial 
purposes are also described. G.M.K. 


% STEPS IN THE CASTING OF A 
thermoplastic material for forming tools 
are discussed in “Tenite II Casting,” a 
booklet recently published by Tennessee 
Eastman Corp., Kingsport, Tenn. Issued 
for the benefit of tool engineers, the 
booklet should be of interest to aviation 
companies and industries engaged in the 
forming of sheet metal. A detailed de- 
scription of casting procedure is included 
and the particular advantages of this 
material. 
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*% A NEW DEVELOPMENT IN 
fabric reinforced thermosetting plastic, 
V-Board, is discussed in a brochure pul 
lished by United States Rubber Co., Mish 
awaka, Indiana. Thus far, the most im 
portant use for this material has been 

a protector of bullet-sealing fuel tanks 
on airplanes. Yielding at first to the 
impact of the bullet, V-Board quickly 
recovers and assumes its normal position 
thus affording the wounded cell an op 
portunity to heal itself. This material is 
said to be comparable in strength to man 
metals and far lighter than aluminum 
Although any woven fabric may be used 
as a reinforcing medium, duck and Fiber 
glas are used to a large extent for war 


applications. 


% THE SOCIETY OF THE PLAS- 
tics Industry, Inc., Los Angeles, *Calif., 
has published an 82-page booklet on its 
Pacific Coast Section. A short history of 
the society and a review of its functions 
are followed by a list of the members 
of this Chapter molders, laminators, 
extruders, fabricators, materials suppliers 
machinery manufacturers and consultants 
An alphabetical “Who's Who in Plastics 

Pacific Coast Section,” the names of 
the officers and directors of the Chapter 


and its by-laws complete the book 


% A BASIC TEXTBOOK ON THE 
properties and uses of soluble nitrocellu 
lose has been published by Cellulos: 
Products Dept., Hercules Powder Co., 
Wilmington, Del. The book contains a 
discussion of the history of nitrocellulos¢ 
and covers manufacture, types, solubility, 
viscosity and other pertinent information 
on the properties of the material. In the 
section on uses, its application in lacquers, 
coated textiles, plastics, adhesives and 
inks are discussed. Tables and charts 


are included to clarify. 


% IN AN 8-PAGE PAMPHLET EN 
titled “What Material?” Continental 
Diamond Fiber Co., Newark, Del., sug 
gests that you let them fit the material 
to your task and lists universal basic 
materials and their properties. 


*% A 4-PAGE FOLDER, DISTRIB 
uted by Industrial Oven Engineering Co., 
Cleveland, Ohio, lists engineering details 
of the company’s constant-tension wind-up 
machine for wire, cable, rubber, tapes, 
fabrics and other materials produced in 
continuous lengths 


*% A NEW 12-PAGE ILLUSTRATED 


catalog, “The Process oOo} Extruding,’ 
ontaining comprehensive data for indus 


trial engineers and designers on the pro 


ess of extruding and the products that 
can be made thereby, |! beet l 


B. F. Goodrich Co., Akron, Ohio. Method 


s been issued 


f produ tion, basic n eds im the prod 1¢ 
tion of good extruded articles and sug 
estions for combining different materials 


produce a reinforced part, are subjects 


in the booklet 


* THE BIRTH AND HISTORY O! 


Plaskon are reviewed in a 1 booklet 
sublished by Plaskon Div., Libbey-Owen 
Ford Glass Co., Toledo, Ohio. Practical 
pplication of this material to 1 y1 
f industry are demonstrated, and « 
esin is described in detail as a means of 
ncouraging correct application of plasti 
specific requirements Plaskon resin 
ised in bonding of wood, paper, fabrics 
and compositions covered in o1 


ection of the text 


% A FOUR-PAGE PAMPHI ON 


Megatherm high-fre 


preforms has been re i 
} lectronics Div . Fe leral lelephone und 
Radio ( orp., Newark, N Che units 


re illustrated and the advantages of t 


1ethod are listed 


% ELECTRIX CORP., PAWTUCKI 


R. I., has issued a booklet describing t 
‘ , , 
upment their toois 
e devoted to each dey artim ] 
t und lis t 
\ other sectiot covers e@» le 0 \ 
hat has been turned ou 


% SECTION 8 OF THI HAND 
ook, “Technical Data on Plywood,” coy 
ering the subject, “The Design of FI 

Panels with Stressed Covers,” has beet 
released by Douglas Fir Plywood Asso 


iation, Tacoma, Wash 


* TWO BOOKLETS, NO. 230 
and No. 330-A, have been received 
Watson-Stillman Co., Roselle, N. J 


2? 


230-A covers direct-stem and 
mounted gages for use on hydraulx 
presses and pumps where ccurate 
trouble-free indication on hydraulic 
sures is essential. No. 330-A describes 
general-utility vertical-horizontal pres 
The convertibility feature of this pres 
provides for either horizontal or verti 
forcing, forming, straightening and | 


ing operations. 
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TOMORROW'S Jdecs Molded 
... a PLASTICS 


Among the products you are possibly planning for the post- 
war period may be one that calls for production in plastics with 
perhaps a number of attendant engineering problems. Tech-Art's 
engineers specialize in “cracking” difficult problems. With a facility 
—gained in an infinite variety of product developments and plastic 
productions—they are at your service to help you with your prob- 
lems. Tech-Art's thorcagh knowledge of plastic materials, its exten- 
sive production facilities, its wide experience in sound product 
engineering, plus the master skill of its own mold building crafts- 
men, can, in all probability, speedily synthesize your idea into 


another Plastic Success Story. 













A manufacturer wijh a great national! name in 





the heavy electrich! equipment field wanted 






to develop a new( transformer terminal block 












He came to Tech-Art ‘to have it molded in 





each umt to be an 
olded piece Wut the 


plastics. Not only w 





exceptionally heavy 





location of a served of large copper inserts 





presented a difficvit Molding problem. Sound 





Tech Art's eng 





engineering on the part o 





neers, plus precision mold building by Tech 





Art's own master craftsmen, Solve 10st 











of the problems before production. began 





Tech-Art's skilled molders and molding equip 











ment did the rest. And from Tech-Art 









came another Tech-Art 





plasti SU ep tory 


TECHNICAL NOTES: Thirteen large copper inserts 
were required to project through and extend be- 
yond both sides of the above units. The finished 
weight of each of these units, molded from a non- 


conductive material was in excess of four pounds. 


36th Ave. and 41st Street « LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUGEBER MANUFACTURING COMPANY 
PIONEER PLASTIC MOLDERS Established 1891 


PLASTICS COMPANY 









A study of these chemicals manu- 
factured by Hardesty Chemical Com- 
pany may suggest to you a possible 
use in solving your production prob- 
lems. 


SEBACIC ACID 


Specific gravity 1.085 25/15°C 
Melting point 128°C 
Neutralization equivalent 102 
Free fatty acid 98.5% 
Moisture 0.15% 
Mol. weight 202.14 


BUTYL ROLEATE 


Free fatty acid 
Butanol 
Moisture 
Color 


HARDESTY CHEMICAL COMPANY 


PLASTICIZERS 


that may be just the ones you’re looking for 


aed 


CAPRYL ALCOHOL 
Specific gravity 0.815/20°C 
Mol. weight 130.23 
Flash point 172°F 
Distillation range 176.8/179.9°C 
Refractive index 1.4266 @ 20°C 
Lbs. per U.S. gallon 6.81 
Boiling point 178/179°C 
Moisture 0.25% 


DIBUTYL SEBACATE 
Purity 98.5% Minimum 
Specific gravity 0.935 20/20°C 


Acidity as Sebacic 0.3% Maximum 
Color 15Y, 3.5R 


Butanol 0.1% Maximum 
Flash point 380°F 
Boiling point 344°C. @ 760 mm. 

177-180°C @ 3 mm. 
Water solubility Less than 1% @ 25°C 
Freezing point 11°F 
Weight per gallon 7.8 lbs. 
Index of refraction 1.4391 @ 25°C 
Dielectric constant 3.6 
Power factor—60 cycles 6 


Send for samples and additional 
information 




















@ramx 
HARDESTY hesical Ce Suc 


41 EAST 42nd STREET - NEW YORK 17, 


168 MODERN PLASTICS 





OCTOBER * 1944 169 





i Ot 
oe 


+ 
* 


Rr si : a: bi 


WIDE RANGE OF 


Bf 
2 
“Tey | 
\@) 
ie 


es 


A ve 
tas fre dual: 


ie, ee Sion 


@ Big pills...little pills...tablets in a wide variety of shapes 
and sizes can be produced on the Defiance Plastic Preforming 
Machines. Weights of preforms can be rapidly changed— 
without even stopping the machines. Designed to reduce 
die cost. Tools can be quickly interchanged. 

Greater Cleanliness with these machines—and a minimum 


of “down time” for cleaning— because it’s easy to change 
colors. Material leakage during operation reduced to a 
minimum. 

Greater Uniformity in weight and density—with high speed 
production — assured by exclusive features of Defiance 
design. This keeps waste and costs down—efficiency UP! 
Do your plastic preforming better with Defiance! Write for 
more facts. Defiance Machine Works, Inc., Defiance, Ohio. 


DEFIANCE 
lastic Preforming Presses 
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This is a typical Post Formed 
Phenolite baffle used in 


aircraft construction. 


NATIONAL VULCANIZED FiBRreE Co. 


Offices in Principal Cities 
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y, fe avenues for your 
successtul Post-War Products 
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*A formable thermosetting sheet material—makes parts 
more resistant to shock 





Post Formed Phenolite parts are play- 
ing an important role in today’s air- 
plane construction because of their 
ability to withstand tremendous impact 
without fracture. This impact strength 
is approximately ten times that of usual 
molded parts. 

This remarkable property, combined 
with Phenolite’s other exceptional 
characteristics—resistance to wear and 
moisture, light weight (about one-half 
the weight of aluminum), excellent 
electrical insulator—recommends the 
broad advantageous use of Post 
Formed parts in countless peacetime 
products. 

Post Formed Phenolite Parts are 


Wilmington, Delaware 





economical to produce. The sheet is 
heated to forming temperature (a 
matter of seconds). After heating, it is 
formed in an inexpensive wooden 
mold with standard press equipment. 
Practically any desired form or shape 
may be achieved. Forming takes place 
in a few minutes. There are no rough 
edges to be sanded—no flash to be 
removed. Fabrication may be done 
before or after forming. 

Just now we can supply material for 
war applications only, but our technical 
men will be glad to work with your 
engineers on your peacetime projects. 
Write us now on Post 
Formed Phenolite. 
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TEXTILE FABRICS 


FOR PLASTIC LAMINATES 


The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles - 
are at the service of the plastics industry. 
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DEERING MILLIKEN & COMPANY 


INCORPORATED 


240 CHURCH STREET, NEW YORK 13, N. Y. 


Chicago Soles Office: Los Angeles Sales Office: 
300 West Adams Street 111 West Seventh Street 


Dallas Sales Office: 
503 Texas Bank Bidg. 
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toi boxiuateiewndane: 
an FP insss dctlig a ab weak manpower ond 
z "money. iB linchak- ow Gays Gott Wagan a alate A 
with © firearm, how to disarm him while guarding 
“We prefer to make things like the horn button and the 
other automotive ornaments. They are our style. The 
more pistols and war goods we can turn out, however, 
the quicker we will be able to go back to making beauti- 
ful three-dimensional designs and other consumer iteins. 


r ‘ ¥ = % SPECIALISTS IN CONVERTING PLASTICS TO Wap 


MANUFACTURING COMPANY 
sew YORK CHICAGO WASHINGTON LEADERS iN POST-WAR PL 








ANNING, TOO 


7 2456 W. JACKSON BLVD. Hore. Wasnincron 
Wisconsin 7-8847 Seeley 1300 Met. 6-900, Ext. 650 





The ONLY Plastic with a continuous 
re-enforcement of long, resilient ROPE FIBRES 


Produces Compound Curves, Deep 
Draws, Angles, Channels and Large 
Shells with a Minimum of Preparation, 
“Lay-Up” and Curing Time. 


@ Quickly and easily cured in high pressure, low pressure, fluid pressure, 
flash and transfer molds, Co-Ro-Lite provides an interlocking continuity 
of re-enforcement in any size piece, from the smallest up to the largest 
that can be accommodated in production-type autoclaves. 


It is a production success—proved in hundreds of difficult applications, 
and backed by more than 40 years of “know how” in selecting, processing and fabricating tough 
cordage fibres for industrial, marine and farm use. 


CO-RO-LITE provides complete physical, chemical, design and pilot-plant service. Tell us your 
problems. Let our technical experts and industrial designers help you to solve them. Write today 
for latest handbook giving properties, possibilities and advantages of Co-Ro-Lite. 


ALLIED PRODUCTS DIVISION 


COLUMBIAN ROPE COMPANY 
AUBURN, “The Cordage City”, NEW YORK 


Canadian Li e, Canadian Bridge Engineering Compeny Ltd., Box 157, Walkerville, Ontorio, Caneda 
*Process patented; trademark registered in U. S$. Pot. Off. 
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@ Above you see a part of the Amos engineering 
department, where men with exceptional ability de- 
sign the plastic part or product for practical utility 
—for functional use—for dependable performance 
—and for fine appearance if desired. In the picture 
you see J. C. Kazimier, chief engineer, checking a 
job on one of the boards. 

Amos does a complete job—and does it right— 
from engineering to finishing. The right plastics 
are used in the right places—combined with metal 
inserts and other materials as required. Designers 
develop models for approval. Dies and fixtures that 
produce perfect jobs are built in our own shops. 
Every detail is worked out precisely—and uniform- 
ity of size and fit and tolerances required are assured 
by quality control stations throughout production 
and finishing departments. 

You'll appreciate our engineering service and our 
complete facilities for doing your job the way you 
want it done. Just send us your drawings or write 
us what you have in mind. 


AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 


OCTOBER * 1944 





NEW MACHINERY AND EQUIPMENT 








*% A CONTINUOUS’ INJECTION 
molding and extruding machine which 
employs a worm screw similar to those 
found in coal furnace stokers has under- 
gone extensive experiments in the Engi- 
neering Laboratories of Chrysler Corp., 
Detroit, Mich., and has shown that it can 
step up the wartime manufacture of many 
thermoplastics and thermosetting plas- 
tics, and real and synthetic rubber articles. 
According to the company, the range of 
plastic and rubber parts and articles— 
in much larger sizes than realized under 
previous manufacturing methods—is very 


fi 
. 


ay 


great. The machine has produced an 
item as large as a plastic battery case in 
less than 5 min., using 128 oz. (8 Ib.) of 
thermosetting plastics. In less than 3 
min., one of these machines (above) in 
stalled at Monroe Auto Equipment Co., 
Monroe, Mich., has produced at one mold 
ing as many as 144 rubber insulators. It 
is also capable of producing precision 
rubber parts for airplane motors and other 
war products. In the tubing field the 
machine has enormous possibilities 

The continuous injector consists of a 
simple hopper holding plastics or rubber 
The materials are fed to a heating cylinder 
where a special churning apparatus keeps 
them evenly mixed. Then the putty-like 
substances, under screw pressures up to 
22,000 p.s.i., are shot through a nozzle 
clamped to an opening where the die 
plates join. When the plastics, or the 
rubber, have filled the mold, or series of 
molds, the back-pressure automatically 
shuts off the feeder. Because of the uni 
form feed and even mixture of materials, 
the curing time has been cut and waste 
has been greatly reduced. 





*% JAS. H. MATTHEWS AND CO.,, 
Pittsburgh, Pa., has designed a new 
method for marking delicate and precision 
parts that have a ground or mirror sur- 
face which must not be marred or dis- 
torted. The marking is accomplished by 
means of a short blast of fine grit material 
against the rubber or celluloid stencil 
masks upon which the part is placed. 
The unit is constructed for very fine work 
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and operates most successfully on a 
volume of air at low pressure—5 to 8 Ib 
at the nozzle—and requires about 30 cu 
ft. of air per min. The “Airgrit” unit is 
equipped with an electric solenoid valve 
and a timing unit. The masks can be 
furnished in celluloid, patented rubber or 
rubber-covered brass in sizes from 0.055 
to 0.75 inch. 


*% A NEW MELTING TANK FOR 
thermosetting plastic, fully jacketed and 
electrically heated, is facilitating produc 
tion of airplanes and parts at Goodyear 
Aircraft Corp., Akron, Ohio. Forced air 
circulated through the kettle’s jacket to 
obtain the required cooling of the material 
before pouring is said to speed the proc 
essing cycle. The tank is made of ! 
in. boiler plate, insulated with a jacket of 
rock wool, and the plastic is stirred by a 
spiral agitator. Heaters are arranged in 
groups to allow for varying depths of 
different melts 


*% F. J. STOKES MACHINE CO., 
Philadelphia, Pa., announces a fully auto 
matic 50-ton plastics molding press which 
operates on the hydraulic principle. This 
unit, No. 235 Press, has several new 
features, among which are a patented 
sensitive ‘‘trap’’ or checking 
which is said to be sensitive to a fraction 
of a gram; multiple-feed with micrometer 


device 


adjustments for capacities up to 48 cu 
inches New simplified ejection and 
knockout systems are designed to operate 
in connection with the feed device and are 
governed by a patented timing control 
unit. The low cost of operation of this 
self-contained and electrically powered and 
heated press is indicated by the fact that 
only a 2-hp. motor is necessary to develop 
full 50-ton pressure capacity 


% NORTHMASTER DIV., STRUTH 
ers Wells Corp., Titusville, Pa., claim 
several important advantages for their 
new batch-type shredding and mixing 
machine. The tendency for moistened 
pulp to collect in the corners of the trough 
above the blades and escape treatment is 
said to be minimized by the action of 
improved mixing blades in combination 
with a serrated saddle and specially 
constructed mixing chamber. Through 
elimination of large corner fillets, the 
jacket area is substantially increased 
These machines are constructed of any 
commercial metal or alloy, and are now 
available in sizes up to 4000 gallons 


% MANDERSCHEID CO., CHICAGO, 
Ill., claims quick and easy changing of 
wheels without wear to spindle and with- 
out risk to operator as advantages of 


Presto polishing wheel bushings The 
spindle need not be run for the changing 
of polishing wheels equipped with these 
bushings and the wheel is kept concentric, 
assuring uniform contact all around the 
wheel. The bushings are pressed into 
the wheel by the use of a polishing lathe 
spindle and notches hold them in place, 
preventing the turning. 


*% THE PRINCIPLE OF HIGH-FRE 
quency current was used by Richardson 
Allen Corp., New York, N. Y., in designing 
a machine for welding thermoplastics 
High-frequency current, created between 
two electrodes in the forming of rotating 
wheels or bars, inducts heat into the mass 
of material as it passes between the 
electrodes. Any degree of pressure may 
be introduced to complete the weld while 
the materials are in the desired plastic 
state. The machine resembles an ordi 
nary sewing machine, but the welder can 
be modified to other forms 


% MINNESOTA MINING AND MFG 
Co., St. Paul, Minn., has developed a new 
abrasive strip for finishing oil holes in 
hard-to-get-at areas. The strip is con 
structed of Elek-Tro-Cut Three-M-it« 
cloth, and the center is reinforced so that 
it can be bent over and threaded through 
any troublesome opening rhe strip i 
available in a wide range of grits, in diam 
eters of 1/\¢ to '/, in., and in lengths of 


about 4 to 12 inches 


% SAW-CHIEF, A NEW ATTACH 
ment for electric drills, has been an 
nounced by Chicago Precision Equipm« 

Co., Chicago, Ill When an ordinary 
hack-saw blade is placed in the holder wit! 
the teeth toward the operator, it is said 
that the device will saw into every kind 
of plastics, wood, metal or other material 
By substituting a file for the saw, the unit 
may be converted into an automatic file 
rhe machine may be attached to any elec 
tric drill with a '/, in. chuck and may be 
obtained with or without a heavy-duty 


electric drill 


*% A VERSATILE CUTOFF MA 
chine, Di-Met Model 80, is being produced 
by Felker Mfg. Co., Torrance, Calif., for 
use with Di-Met rimlock, metal-bonde 
and resinoid-bonded diamond abrasiv: 
wheels. Within its capacity, the unit 1s 
said to be adaptable to all types of pre 
cision and production cutoff work o1 
laminates and thermosetting plastics, and 
on many other types of material. Varia 
tions available for use on the machine in 
clude a 7-in. rotary table equipped with 
both cross and through feeds and manu 
ally operated through-feed for use with 
a rolling table 

















TOKES Preform Presses are preferred equipment in 
modern molding plants. They meet present-day de- 

mands for larger preforms . . . for rugged machines that 
withstand hard service in long production runs. They offer 
a wide choice of equipment from which to select presses 
to best meet individual requirements 
For Large Preforms up to 4” dia., the heavy-duty Stokes 
No. 280 is recommended .. . a toggle-type press, with 
4” die fill, applying up to 80 tons pressure. Other presses 
are available for pressures from 100 to 300 tons capacity 
For Large Output use a Rotary type press . . . makes 
balls or standard shapes up to | 3/16” dia. at 300 to 350 
per min. We build eight different models and sizes of this 
type press with output up to 1000 per minute 
For General-Purpose Preforming we offer versatile Single 
Punch Presses, readily changed from one job to another. 
Four models. The “R” machine shown has 2” die fill, 
makes preforms up to 2/2” dia. at production rates up 
to 50 per minute. 
Stokes Preform Presses are rugged, of semi-steel con- 
struction, with working parts thoroughly protected from 
dust. Equipped with Automatic Excess Pressure Release, 
to prevent jamming. Easily adjusted for preform hardness 
and weight. 


F. J. STOKES MACHINE CO. 
5934 Tabor Road Philadelphia 20. Pa. 


For complete description of 
above and other Stokes Presses, 
write for copy of Molding Cata- 
log No. 427—showing illustra- 
tions and specifications on ten 
popular models of single punch 


and rotary type preform presses 
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1—The new Model 350-H-16 plastics injection molding machine for the injection molding of thermoplastic mater- 


jals. This machine, which incorporates many new design features, has a rated capacity of 16 ounces per cycle 


ew 16-oz. injection machine 








HE Hydraulic Press Manufacturing Co., Mt. Gilead, Ohio, 
«Presa the completion of a new 16-0z. capacity injection- 
molding machine for the injection molding of thermoplastic ma 
terials. This new machine incorporates many new design fea 
tures and represents one size of a new postwar line of ‘‘all-hydrau 
lic’’ injection-molding machines 


Specifications 


The hydraulic mold clamp consists of a double-acting ram, 
fitted with metallic piston rings, working in a smooth bored-steel 
cylinder. The main ram is equipped with a small internal booster 
ram ‘of a new improved design. The booster ram, operating at a 
comparatively high speed, closes the clamp platen to within a 
fractional part of an inch of the total clamp stroke. At this pre 
determined position, hydraulic fluid under pressure is shifted to 
the large ram area. This arrangement permits practically all of 
the clamp travel to be accomplished by the use of the fast-closing 
booster ram. Forward mold-clamp ram travel is controlled by a 
hydraulic bypass arrangement which eliminates the need of stop 
collars on the tie rods. The return stroke of the mold clamp is 
adjustable to any position within the maximum limits of the 
clamp ram travel, thus allowing the shortest possible clamp 
movement. 

The die head is a solid steel forging arranged so that it can be 
moved forward hydraulically—permitting automatic retraction 
of the mold from the nozzle tip, an action which breaks the sprue 
The arrangement also makes it possible for the plastic material 
to be injected into the atmosphere without entering the mold, 
thus allowing operator to eject partially hardened material from 
the nozzle of the machine if it is necessary. The hydraulic injec 
tion unit is equipped with a double-acting ram working in a 
smooth bored steel cylinder. 

The injection chamber whose internal surfaces are chrome 
plated, is mounted on a steel cradle which is held in accurate 
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alignment by two tie rod he position of the cradk 
able to accommodate heating chambers of various length 


unit is designed with a new interrupted-wedge locking 


that makes it possible for an operator to remove the chat 
simply turning it 60 degrees 

The main operating valves are actuated by solenoid an 
single multi-flex timer is provided for controlling the clampi 
and injection motions. If it is so desired, all motions may be o] 
erated manually by simply energizing the solenoids throug] 
manually operated push buttons. The operator must start ea 





cycle by moving the clamp operating lever 

A gravity-type material feed, which is hydraulically controlled 
automatically controls the amount of material fed into the fee 
chamber. This insures the continuous uniform flow of molding 
material and thus makes possible more rapid cycling without th 
danger of overheating or burning The forward motion of t 
injection plunger measures the amount of material to be fed int 
the heating chamber; the return movement pushes material int 
the feed chute. The material then drops by gravity into the fe: 
chamber. The feed-chute opening is large enough to pert 
positive feed of fine and bulky materials, sprues and runnet \ 
hinged door is also provided for feeding sprues and gates directly 
to the feed chamber 

The heating chamber consists of front and rear housings an 
a removable plunger bushing. “These bushings can be furnishe: 
with various bore diameters to accommodate plungers of differ 
ent diameters. While the torpedo, or spreader, is clamped i 
position by the front chamber housing, it can be taken off without 
removing the chamber from machine. Nozzle tips, availabk 
with orifices of various sizes, can be quickly interchanged 

The heating chamber is designed with two positive heating 
zones which are separated by an insulating air gap which make 


it possible for a differential of as high as 100° F. to be maintaine: | MET 


between the two heating zones. By maintaining a higher tem 














ae dependability, and the assurance of safety are three 
good reasons why Elmes Accumulators are today’s best means 
of storing liquid under pressure for the multiple-operation of 


plastic molding presses. 


Elmes patented controls prevent excessive or insufficient pres- 
sures and excessive withdrawal; protect the supply from line 
failure. Air ballasting eliminates line shocks; gives closer pres- 
sure regulation for better, faster work. A single Elmes system 
can serve an unlimited number of presses; occupies little space; 


can be set on the usual factory floor. 


Write for the whole interesting story. Learn how Elmes Ac- 
cumulators will lower your costs and improve your produc- 
tion—help you be ready for the rush that looms ahead. E/mes 
Engineering Works of American Steel Foundries, 225 N. Morgan 


Street, Chicago 7, Illinois. Also manufactured in Canada. 























2-—-Sectional drawing of the 
new heating chamber used tc 
plasticize material prior tc 
3—-Design details 
of the straight-line hydraulic 


injection, 


mold clamp unit which seals 
mold halves during injection 
4—Gravity-type feed which 


quantities of material from 


hopper into the feed chamber 
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perature at the rear of the chamber, the cooling time after the 
material has been injected into the die, can be reduced. This per 
mits a faster over-all machine cycle 

Since the torpedo is also heated, the molding material is ac 
tually heated from the inside as well as from the outside. The 
direct result of this two-way heating feature is faster plasticiza 
tion. Suitable disconnecting plugs are provided for thermo 
couples and for the easily replaceable heating bands Two 
Wheelco indicating temperature controls are provided-—one for 
each heating zone 

he injection machine is a self-contained molding unit wit! 
pressure pumps and controls built in as integral parts of each 
machine. Two radial pumps, directly connected through flexibk 
couplings to a double end shaft electric motor, provide power for 
the operation of the machine. One pump powers the hydrauli 
mold-clamp unit while the other motivates the hydraulic injectio 
unit. The pump control which regulates volume and pressure i 
mounted directly to the radial pump. A convenient hand wheel 


pressure adjustment is provided 


Size and capacity data 


Material injected per cycle, oz. maximum lt 
Plasticizing capacity per hour, Ib LOM 
Hopper capacity, lb LO 
Mold clamp capacity, tons +5 


Pressure for separating molds, tons 22 
Mold space, horizontal X vertical, in 


Clearance between tie rods, horizontal X vertical, in 


20'/. K 19! 
*Daylight opening, maximum, in 32 
Mold thickness, minimum, in 12 
Clamp travel, maximum, in 21 
Injection pressure on material, Ibs./sq. in 20,000 
Injection plunger, diameter, in 3 
Injection plunger stroke, in 12 
Heating chamber, kil. required 6! 
Motor, hp. 3¢ 
Hydraulic oil required, gal 201 
Over-all space, L-R X F-B, in i85 &K 5O 
Over-all height, in 9] 


* Opening between die mounting surfaces, open position 


Optional: For increased injection pressures at reduced capac 
ities, the injection unit may be equipped with interchangeabl 
injection plungers and chamber bushings of suitable diameters 


automatically feeds measured 


* 








Arn 
the 
con 
the 
pos: 
low 
valu 
alsc 
resi 
are 
pet 





Z 


ral 


PJ 


al 
r 
a & 


OVE OF SANDEE'S WAR APPLICATIONS 


Army's famed “Handie-Talkie,”’ pictured here, is one of 
the electronic achievements of our time. An important 
contribution to its efficiency is Sandee Vinyl Plastic in 
the form of flexible wire insulation tubing. This material 
possesses excellent dielectric characteristics and extremely 
low water absorption—properties which make it of great 
value to the electrical and related industries. However, it is 
also recommended for many types of gaskets, due to its high 
resistance to acids, alkalies, oil, alcohol and grease. You 
are invited to submit your post-war problems to our com- 
petent engineers without obligating yourself in any way. 


SALES REPRESENTATIVES 
IN 19 PRINCIPAL CITIES 
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Injection machines allocated 


Third quarter allocations of plastic 
injection molding machines, made under 
General Scheduling Order M-293 by the 
Facilities Branch of the Chemicals Bureau, 
were announced as follows: 


One 4-o0z., Metal Specialties Co., Cin 
cinnati, Ohio 

One 4-oz., Wills Plastics & Engineering 
Co., Cleveland, Ohio 

One 8-oz., National Plastic 
Co., Odemton, Md. 

One 8-oz., Halex Ltd., London 

One 8-oz., Tech-Art Plastics 
Long Island City, N. Y. 

One 8-oz., Erie Resistor Corp., Erie, Pa 

One 8-oz., Gits Molding Corp., Chicago, 
Til. 

One 12-0z., Continental Can Co. (Rey 
nolds Molded Plastics Div.), Cam 
bridge, Ohio 

One 12-02z., Chicago Die Mold Mfg 
Co., Chicago, III. 

One 16-0z., Vulcanized 
New York City 


Products 


Corp., 


Rubber Co., 


There was some eyebrow lifting when 
the allocation was announced because one 
or two comparatively unknown compa- 
nies were listed as recipients, and one ma 
chine was listed for export to England 
Ever since the Chicago meeting last fall, 
there have been many rumors about new 
machines exported to foreign countries 
There is no evidence to support the 
charges except for those machines which go 
for lend-lease. 

For those machines allocated to com- 
paratively new companies, a WPB official 
reports that if the Armed Forces want 
flashlights, razor boxes, etc., and find that 
established molders are refusing to take 
the order, they will then insist that the 
machines be given to those molders who 
will produce the job even though it may 
mean the setting up of a new organization. 


Polyfiber restrictions removed 


Due to increased production facilities 
and improved imports, allocation controls 
were removed from Polyfiber on August 8 
in accordance with provisions of the 
Order M-300, the general order for chemi- 
cals and allied products. 

Increased production facilities turning 
out relatively greater supplies of Poly- 
fiber, a chemical product used for vital 
electrical applications required by the 
military, have made possible the removal 
of direct allocation controls of the ma- 
terial, Production of the material is now 
indirectly controlled through the alloca. 











WASHINGTON ROUND-UP 





R. L. VAN BOSKIRK, Washington Editor 


tion of its raw materials, polystyrene and 
dichlorostyrene. 


Styrene and butadiene allocations 


On Aug. 25, the WPB removed alloca 
tion controls from civilian production of 
styrene and butadiene, important raw 
materials in the production of synthetic 
rubber because, WPB said, they are now 
in sufficient supply as the result of im- 
proved production techniques. The allo 
cation control was lifted by revoking 
Order M-178 (butadiene) and by an 
Amendment to Schedule 18 (styrene and 
dichlorostyrene) of Order M-300, the 
General Chemicals Order. 

Styrene is also used in plastics, magne 
sium castings, aircraft laminates, textile 
treating, shoe adhesives and electrical 
insulation. Production of butadiene and 
styrene in Government financed and oper 
ated plants has never been subject to allo 
cation so long as it flowed to synthetic 
rubber. Because the Government con 
trols 91 percent of styrene production and 
channels it all to synthetic rubber, no on< 
need look forward to any change in the 
polystyrene situation according to Govern 
ment spokesmen 


Production of plastic closures falls off 


The current situation in phenolic clo 
sures is creating considerable comment 
Allocations of phenolic for food and drug 
closures have indicated a strong decline 
from 1,491,000 Ib. in April to 729,000 Ib 
in July. From 10,000 to 40,000 Ib. per 
month of off-grade phenolic kas been allo 
cated for wine and liquor closures. In 
addition, 59,000 Ib 
allocated in the second quarter for cos 


of cast resins were 


metic closures. Urea has been allocated 100 
percent for closures, but figures have not 
been published 

Since molders have been allocated all 
the phenolic they requested from which 
to make food and drug closures, this 
decline in requests probably means that 
closures are being made in ever-increasing 
quantities of competitive material. 

Black plate rejects were allowed for 
closures several months ago and aluminum 
has lately been added. Black plate is 
cheaper than phenolic, and it is presumed 
that it has taken a good share of the 
business. Since production of glass con 
tainers has been increased during this 
period, thére has been no lack in demand 
for closures. Constant pressure has been 
applied on the Plastics Branch to grant 
more phenolic for wine, liquor and cos- 
metic caps. 

In the first place, it should be noted that 














phenolic resin for cosmetics caps has been 
generally allowed under the Food and 
Drug Classification. The Plastics Branch 
gave notice many months ago that it could 
not distinguish between drugs and cosmet 
ics in reason why 
phenolic cannot be diverted from food and 


many cases. The 


drug caps to wine and liquor caps is largely 
Benzol is still the 
Armed 


a matter of benzol 
bottleneck for phenol and the 
Forces are still demanding every ounce of 
benzol that they can get for high-octane 
gasoline. Government 
allow benzol in required amounts for prod- 
ucts of high essentiality, and there are 
no denials for phenolic resin for important 


authorities will 


end uses. 


Acetate allocations in decline 


Examination of the acetate and buty 
rate allocations for the past 3 months re 
veals a steady decline in amount of mold 
ing powder allocated for civilian items 
From a high of around 5,700,000 Ib. in 
May, the total has shrunk to 4,327,000 Ib 
in August. It is believed that September 
allocations will decline even more. On 
top of this situation there is delivery delay 
with reports that some companies are as 


much as 6 weeks behind 
There are several reasons for this situa 
tion. First, military demands have shown 


unusual increases especially in such items 
as razor boxes, flashlights and steering 
wheels for Flake, 
molding powder is made, is also short 


trucks from which 
because of its use in military and lend 
lease items. The second is the plasticizer 
situation. Ever since phthalates becam« 
short, most companies have had troubles 
with substitute plasticizers which have 
created manufacturing problems and re 
sulted in slower production 

Most of the cuts have been made in 
buttons, cosmetic packages and ‘“‘mis 
cellaneous,’’ which includes items of such 
essentiality as combs, brush backs, house 
hold ware, etc. In many cases, only 10 
percent of requested amounts were allo 
cated for these items. This situation in 
acetates may continue indefinitely or at 
least until more manpower is available and 
more phthalate plasticizer can be pro 
duced—probably by the end of this year 

A new method for announcing alloca 
tions was introduced in the August report 
Acetates were announced in two classes 
only. After all military demands have 
been met, WPB brackets all civilian allo 
cations in Class I and Class II. The 
first item contains products of highest 
essentiality, and Class II contains all the 


remaining products. 















The fourteenth in Aico's plastics applications series. 


PLASTIC Radio Parts 
Can Take the Bumps... 


N planes, in reconnais- 

sance cars or in the field 

... Signal Corps radio equip- 

ment must be able to with- 

stand rough treatment and 
exposure to weather. 


This crystal holder...a part used in Signal 
Corps Airborne radio equipment... is manu- 
factured at Aico for strength and extreme accu- 
racy. Aico’s 29-year plastic molding experience 


was invaluable in engineering this part to meet 
exacting Signal Corps tests. 
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*% DR. WILFRED GALLAY HAS RE 
signed his position in charge of the Sec- 
tion of Colloids and Plastics, Div. of 
Chemistry, National Research Council of 
Canada, Ottawa, Ontario, to become a 
consultant. His present address is 422 
Besserer St., Ottawa, Canada. 


% THE FOLLOWING CHANGES IN 
personnel have been announced by Dow 
Chemical Co., Midland, Mich. At Mid 
land, C. F. Cummins will have charge of 
plastics engineering activities in molding 
powders; R. J. Minbiole will handle pack 
aging materials; P. W. Simmons, pro- 
tective coating materials; and F. J. Gunn, 
plastic raw materials. In New York, 
F. L. Brown will have charge of plastics 
engineering activities for the Eastern 
territory and Gage Olcott will assume 
engineering duties E. R. Haines will 
replace F. L. Brown in Cleveland, J. E 
Russell will aid C. R. Webster in the 
Chicago office, and E. E. Chamberlin will 
replace E. R. Haines in the St. Louis 
office 


*% RAYMOND H. DAWSON, VICE 
president and general superintendent of 
Elmer E. Mills Corp., died August 13 
Mr. Dawson was a member of the Plastics 
Pioneers and had been connected with the 
plastics field for more than 25 years 


*% BATTELLE INSTITUTE, COLUM 
bus, Ohio, announces the appointment of 
John E. McMillan to the technical staff 
where he will be engaged in research in the 
field of organic chemistry. Mr. Mc 
Millan was formerly with Packard Motor 
Car Co 





DIRECTORY LISTING FOR 

1945 PLASTICS CATALOG 

If any of our readers have entered 
the plastics field in any way during 
the past year and wish to be listed in 
the Directory of the Plastics Indus 
try of the 1945 PLASTICS CATA 
LOG, we urge them to request a 
Directory listing blank immediately 
as all returns must be complete by 
October 25 

There is no cost or obligation 
involved. Address Plastics Cata 
logue Corp., 122 E. 42nd St., New 
York 17, N. Y. 

Listings include: educational in- 
stitutions; materials and chemicals; 
material manufacturers; equip- 
ment and supplies; machinery; 
mold and model makers; molders, 
fabricators, laminators, extruders; 
consultants; consulting and testing 
laboratories; industrial designers; 
molders' markings and trade names. 
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% HYDRAULIC PRESS MFG. CO., 
Mount Gilead, Ohio, announces the open- 
ing of three branch offices. In New York, 
serving the territory of New England, 
eastern New York, New Jersey, eastern 
Pennsylvania, Delaware, Maryland, Dis- 
trict of Columbia and Virginia, the 
address will be 500 Fifth Ave. D. L 
Cleveland will assume the position of 
branch manager and Mills N. Ripley that 
of sales manager for this section. Head 
quarters in Cleveland will be at 717-9 
Hanna Bldg. and will serve northeastern 
Ohio, western New York and western 
Pennsylvania. C. R. Terry will be sales 
manager, and Paul E. Flowers, branch 
office manager 


% PRO-PHY-LAC-TIC BRUSH CO.,, 
Florence, Mass., announces the appoint 
ment of Dr. G. F. D’Alelio as vice-presi 
dent. Dr. D’Alelio will continue in his 


capacity of director of research 


% THE AMERICAN SECTION OF 
the Society of Chemical Industry, Brook 
lyn, N. Y., has selected Col. Bradley 
Dewey as the recipient of the Chemical 
Industry Medal for 1944. The award is 
being made to Col. Dewey for his work 
in colloid chemistry, especially as it per 
tained to rubber latex, and for his accom 
plishment in administering the synthetic 
rubber program 


% HERCULES POWDER CO., WIL 
mington, Del., has made available for 
exhibition an all-color sound movie telling 
the story of the cellulose family. It is 
entitled ‘Careers for Cellulose,’ and 
prints are available, without cost, for 


exhibition purposes 


% CRESCENT PANEL CO., LOUIS 
ville, Ky., which handles marketing of 
Kimpreg plastic-surfaced plywood prod 
ucts, announces the opening of the fol 
lowing sales offices: Empire State Bldg., 
New York 1, N. Y.; 1345S. LaSalle St., 
Chicago 3, Ill; 3045 19th St., San Fran 
cisco 10, Calif.; 922 So. Fowler St., Los 
Angeles 7, Calif.; and 3115 No. 20th St., 
Tacoma 7, Wash 


% COMPRESSION MOLDING CO 
has moved from 2221 South Vandeventer 
to 3304-14 Morganford Road, St. Louis, 
Missouri. 


*% W. A. JOSLYN HAS ANNOUNCED 
the appointment of Maurice L. Macht to 
the technical service group of the Plastics 
Dept., E. I. du Pont de Nemours and Co., 
Inc., Arlington, N. J 


*% ALMON G. HOVEY HAS BEEN 
appointed executive in charge of the new 
chemicals development section of General 
Mills Research Laboratories. 








% CARBIDE AND CARBON CHEMI 
cals Corp., New York, N. Y., has an 
nounced that it is now producing ally! 
aicohol in commercial quantities. Sub 
stantial amounts will be available for new 
users and for expanded consumption by 
those already using the chemical 


% ANNOUNCEMENT IS MADE OF 
the affiliation of H. H. Bashore with Pre 
cision Scientific Co., Chicago, Ill., as head 
of the Rubber and Plastics Div., Technical 
Sales and Service Department 


% MOORE MACHINERY CO., LOS 
Angeles, Calif., has been appointed exclu 
sive representative in the Los Angeles 
territory for the complete line of Reed 
Prentice high pressure die casting ma 
chines and Reed-Prentice plastic injection 


molding machines 


*% U.S. MENGEL PLYWOODS, INC., 
Louisville, Ky., announces the opening 
of the second of a chain of plywood dis 
tributing warehouses. The new wart 
house will be located in Jacksonville, Fla 


% TIMKEN ROLLER BEARING CO., 
Canton, Ohio, has appointed R. G. Win 
gerter assistant chief engineer for the In 


dustrial Division 


% SEYMOUR ULLMAN HAS LEF'I 
Consolidated Molded Products Corp 
and is now taking charge of the New 
York office and sales for Kuhn and Jacob 
Molding and Tool Co., Trenton, N. ] 


% CLARK B. KINGERY, ASSISTANT 
manager of the Hercules Powder Co 
chemical plant at Parlin, N. J., has beer 
named manager of the Cellulose Products 
Dept. plant at Hopewell, Va 


% MACHINERY SALES CO., LOS 
Angeles and San Francisco, Calif., will 
Chemaco Corp., Berkeley 
Heights, N. J., in California, Arizona and 


represent 


Nevada, in the sale of the company’s 
thermoplastic molding materials 


% JACK FAIRCHILD FLEMING HAS 
been appointed head of the new Chicago 
branch of Dohner & Lippincott, New York 
industrial design firm. This branch office, 
with departments in product engineering, 
marketing and packaging, will open about 
October Ist, with offices in the Carbide and 
Carbon Building 


% THE METROPOLITAN DISTRICT! 
office of Northern Industrial Chemial Co., 
formerly at 11 W. 42nd St., New York 
City, has been moved to 1180 Raymond 
Blvd., Newark, N. J 











a is G ood 


dewign 


in Molded Plastics? 


OOD DESIGN in molded plastics is design that utilizes the 

y characteristics and properties of plastic materials to the 
best advantage. Naturally, that requires an intimate knowledge 
of materials, methods, and techniques. 

An excellent example of what we mean is the hinged cover and 
bezel of the ““Megger”’ Insulation Tester (shown above) molded 
by CMPC for James G. Biddle Company of Philadelphia. Instead 
of resorting to drilling and inserting hinge pins, CMPC designers 
and engineers found a better way. Bezel and hinged lid are 
produced in only two parts without the use of metal. The flexible 
bezel (molded of cellulose acetate butyrate) can be bent slightly 
for easy assembly. When attached to the case it is held rigid 
forming a substantial hinge. 

Simple, isn’t it? No magic . . . no hocus-pocus. Just good 
common sense coupled with the “know-how” that comes only 
with practical experience in plastic molding. 

If you are planning a molded plastic part, why not call in a 
CMPC Development Engineer who can apply this “know-how” 
to your own problems? His knowledge and experience as well 
as that of our entire organization are at your disposal, together 
with the resources of the largest, best equipped custom molding 
plant in the Middle West. Write us today. Your request incurs 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


no obligation. 





COMPRESSION, 


INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 





1046 North Kolmar Chicago 51, Illinois 
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Powering a turret 


(Continued from page 127) would tend to crush the in 
sulation and short the wires. After considerable experi 
mentation, a decision was made to insulate the wires with 
asbestos but to protect and hold them in place with a glass 
fiber wrapping. This method of insulation has proved most 


satisfactory. 


Molding the stator 


With the exception of one small brass insert, the stator 
of this slip ring and brush assembly is an all-plastic part 
Iwo gates are used in transfer molding this piece for which a 
split mold with two side pulls is employed. Six pins—each 
of which molds a '/, in. hole—are assembled on each side 
The semi-automatic set-up used in this molding 


pull or bar 
operation is shown in Fig. 8. The transfer pot is mounted on 


a separate bolster plate which can be seen in center of picture 


ALL PHOTOS, COURTESY PLASTIC MANUFACTURERS, INC 


with the transfer plunger suspended from the head of the 
press. The split mold is shown in position in the chase 
with the knock-out pin holding the mold elevated 

At the beginning of each molding cycle, as the hydrauli 
ram which supports the chase and split mold is raised, th 
mold sinks into the chase until it is completely surrounded 
and supported by it. The entire unit continues to move uy 
ward until it engages with the bolster plate which is assembled 
with the transfer pot. The upward motion of the unit con 
tinues until the transfer plunger enters the pot and creates the 
necessary pressure against the material in the pot to transfer 
it through the two sprue holes into the cavity. Figure 
} 


shows the complete set-up just after the mold has bee 


opened. The mold has been partially raised from the chase 
and the cull and sprues can be seen still engaged with the 
transfer plunger. In the next operation the mold is re 
moved from the chase by hand and placed on the work ben 
where the two side pulls are withdrawn (Fig. 10) These side 
pulls are not completely removed but are pulled out just 
enough to disengage the molded part. The split mold is the: 
separated by hand (Fig. |1) to permit removal of the mold: 


stator 


Finishing and assembly 


Very little machining 1s necessary on either the rotor 
While the removal of flash is about the onl 


operation needed to complete the rotor, some drilling as wel 


the stator 


as a terminal assembly operation is necessary on the stator 
Figure 12 shows the terminals being assembled to the stator 
by drive screws which are driven home by a punch mount 
in a drill press. The stator leads are then connected an 


12—-The terminals are assembled to the stator by drive 
screws which are driven home by a punch mounted 

a drill press. 13—After the brushes, brush springs and 
leads are put in place, the bottom cover plate is affixed 
to the unit. 14—The brushes are held back by a meta 


tube to permit ready insertion of the rotor ‘n the stato: 


14 
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after all the brushes, the brush springs and the leads have 
been put in place, the bottom cover plate is affixed to the 
unit (Fig. 13). A cylindrical fiber cover is then slipped over 
the body of the stator to serve as a protection for the brushes. 

To enable the rotor to be slipped into the open core of the 
stator, the stator brushes must be spread apart. This is 
accomplished by the insertion of a metal tube through the 
center opening of the stator. The inside diameter of this 
tube is of a size to permit the rotor to be shpped within it 
(Fig. 14). With the rotor in exact position, the metal tube 
is withdrawn. This action removes the barrier between the 
stator and rotor and allows the brushes to contact their 
proper slip ring. 

While these operations complete the assembly of two rather 
complicated molding jobs, the possibility exists that some 
short or open circuit has developed during one of the molding 
or assembly operations. To guard against this eventuality, 
each unit is carefully checked with test lights. During this 
operation, cellophane numerals are put on the leads to desig 
nate the circuits. This lettering facilitates proper hook-up of 
the circuits when the assembly is installed in a torpedo plane. 


Credit— Material: Bakelite. Molded by Plastic Manufacturers, Inc. 
® 


Aladdin's lamp 


(Continued from page 115) by screwing to it a porcelain 
ring which when tight rests on the molding itself. Since the 
chain-socket has been obtained from the supplier with the 
electrical connections already attached, it remains only to 
drop the bead chain through a small molded slot in the base 
and attach to it an acetate ball by adding a bell shaped link 
to the chain. 

Since the base has a place for an electric razor attachment it 
is necessary to provide the required wiring. Two clipped 
wires are set in a molded recess and covered with a laminated 
insulator plate which an automatic screw driver fastens to 
the base. The base has now reached the center of the as 
sembly line. 

Meanwhile, on the left end of the line the shade has started 
The first operation is the insertion of a glass bull’s-eye lens, 
which is set in a hollowed recess and the shade placed over it, 
the undercut lip of the lens going completely through the 
shade. A slit ring is then snapped into place under the lip 
so that it secures the lens and prevents it from slipping. 

At this stage the shade is ready for assembly with the base, 
which is placed in a jig and the shade fitted to it. The lugs 
on the bottom of the shade fit snugly into the molded slots 
in the base, and further to aid the interlock fit a spring clip is 
placed around the porcelain retaining ring, the feet of the 
clip pushing against the shade to hold it in place. A wall 
bracket and accompanying screws are placed in a paper bag 
which goes into the individual box in which each lamp is 
packed to avoid breakage in shipment. 

The accessory parts must all be inspected before they are 
assembled to make sure that there will be no defects in the 
unit. For example, if the lens is too large it will not fit 
into the molded hole. If the slit ring is too large it can't 
secure the lens, and if too small it will spring out of place. 
If the porcelain retainer ring is too large it won't hold the 
socket, and the socket will wobble if it's too small. Moldings 
are also subject to inspection both before and after assembly. 
Parts that are defective in appearance are rejected before 
assembly, and those broken or damaged on the assembly line 
are removed at the final inspection. It is important that all 











PHOTO, COURTESY AMERICAN CYANAMID CO 4 
4—As a final operation the light lens is inserted in the 
assembled fixture. The completed lamp, which is 
designed to produce maximum illumination without 
glare, works on the principle of diffused and spot lighting 


moldings be passed before an electric light to make sure that 
the interior surface of the plastic is passable 

The lamp, which is designed to give the maximum illumina 
tion without glare, works on the principle of diffused and spot 
lighting. Some portion of the light is transmitted through 
the plastic and some reflected upward, the bull’s-eye lens 
serving to direct it to one spot. The lamp throws no shadows 
in the mirror when placed directly over it. The new fixture 


meets Underwriters Specifications 


Credits— Material: Beetle. Lens-Lite molded by Univer Plas 
tics Corp. for Lightolier Corp 





. 7 
Environmental conditions 
(Continued from page 152) 

1! Tentative Specifications for Cellulose Nitrate (Pyroxylin) Plastic 
Sheets, Rods and Tubes,’’ A.'S.T.M. Designation D 701 i4 T, AS.T.M 
Standards (1944) 

"UU. S. Army Specification 94-12008B, “Plastic Sheet, Cellulose Nitrate 
Base,’" Materiel Div., U.S.A.A.F., Wright Field, Dayton, Ohio (Dec. 28 
1940). 

18 Federal Specification GG-T-671 
Sept. 4,1934). 

“4 “Tentative Method of Test for Tensile Properties of Plastics A.S.T.M 
Designation D 638 - 44 1 A.S.T.M. Standards (1944 

% Federal Specification L-P-406a, “Plastics, Organic: General Specifica 
tions, Test Methods” (Jan. 24, 1944) 

“ “Determination of Moisture in Native and Processed Cellulose,”’ by 
J. Mitchell, Jr., Ind. Eng. Chem., Analytical Edition /2, 390-91 (1940) 

”**Tentative Method of Test for Compressive Strength of Plastics 
A.S.T.M. Designation D 695 - 42 T, A.S.T.M. Standards Part III, 1268-75 
(1942) 

“Tentative Method of Test for Flexural Strength of Electrical In 
sulating Materials,’ A.S.T.M. Designation D 650 — 42 T, A.S.T.M. Stand 
ards Part III, 1068-70 (1942). 

’ “Tentative Methods of Test for Impact Resistance of Plastics and 
Electrical Insulating Materials,’ A.S.T.M. Designation D 256 ‘3 7 
A.S.T.M. Standards Supplement, 249-54 (1943) 


“Triangles, Pyroxylin,"’ Washington 


























Like a fine jewel 


Every brass or steel screw machine product manufac- 
tured by The Chicago Screw Co. reflects the precise 
precision with which each is made...Tests and checks 
start with the raw material in our complete metallur- 
gical laboratory and extend throughout all secondary 
operations. Closest tolerances are held to insure ac- 


curate fit in assembly. 


On your next requirements, remember “Chicago 
Screw”, precision manufacturers of brass, and steel 


hardened and ground screw machine products. 


THE CHICAGO SCREW CO. Wy 


1026 So. Homan Avenue Chicago 24, Ill. 
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Molding markings 

(Continued from page 142) sharp on the one-piece metal 
ring. This accomplished, the holding-down screws were re 
leased, tapered plug withdrawn, and the wedge blocks and 
die retracted. With the raised letters in the ring thus disen 
gaged from the depressed engraving, the hardened steel die 
was removed, 

Twelve times this operation was performed with a different 
die being installed for each position. There remained but 
the job of plugging and hydrogen-brazing each one of the 12 
holes, boring out the section of the ring marked B, polishing 
the engraving and the inside of the ring, and truing up the 
outside diameter. The unit then was ready for assembly in 
the mold. 


Credits — Material: Durez. Original design by American Air 
craft Assoc. Engineered and molded by The Plastic Moldings Corp 
for McCaskey Register Co 





Transfer mold 


(Continued from page 135) up for use in this floating 
platen. The molds used in the press are designed for use 
with one of these stock transfer chambers. Presses of this 
type may serve as conventional compression presses, and 
the floating platen may also be used for the stripper plate 
operation in a compression type stripper plate mold. This 
excellent system eliminates the necessity for the construction 
of a transfer chamber and plunger as an integral part of each 
mold. 

Noteworthy also in Fig. 4 is the use of sliding mold plungers 
and the fixtures provided to facilitate loading of the inserts. 
During the curing period one of the extra mold plungers is 
loaded in the fixture on one side of the press. When the press 


ORAWING, COURTESY SHAW INSULATOR OO. 





is opened up (Fig. 4) after the cure, the plunger containing the 
newly molded piece is pulled into the other heated fixture for 


part removal and insert loading. 

The mold design type shown in Fig. 5 is very widely used 
for transfer molding. Molds of this type are built as an 
integral unit, each mold having its own transfer chamber 
and plunger. This results in a gain in efficiency for many 
molds since the transfer chamber may be designed for best 
results with the cavity shapes required. Molds of this type 
are constructed for hand or for semi-automatic operation 
The transfer chamber may be located above or below the 
mold cavity and the material may flow through a sprue ,runnet 
and gate or it may gate directly into the piece 

Transfer molding is also done in many shops by the use 
molds that are similar to the “‘pressure type” of die casting 
die. This system is also called “duplex molding \ 
typical mold of this type is shown in Fig. 6. This variet 
of mold, combined with high frequency or other improved 
types of preheating equipment, will give highest quality 
molded parts, maximum production per cavity and per dollar 


he 


of equipment investment. Sprues are eliminated and t 


size of the cull reduced to a minimum. This mold will 


generally cost less than the integral type of transfer mold 

In operation, this mold type makes use of the conventional 
hydraulic press for clamping pressure only The transfer 
pressure is provided by an auxiliary ram or by means of 
small ram within the mainram. This transfer ram may opet 
ate from above or from below the mold. Many molds of this 
type have the ram enter the side of the mold at the partin, 
line with half the transfer chamber in each mold half 


Note: The second article of this series will deal with transfe 
mold design considerations including pressures, heating 
gate location, sprue pullers, runners and gate design, venti 


number of transfer chambers per mold, etc.—ED 










6—Design of a pressure type 
of transfer mold which makes 
use of the conventional 
press for clamping pressure 
only. Transfer is effected 


by means of an auxiliary ram 































































Compreh rnstwe* Walhoritative * Practical 


PLASTICS EDUCATION 


he need for thorough, reliable plastics instruction is being fulfilled by Plastics 
Industries Technical Institute through its various courses of training. These courses were 
prepared by recognized plastics authorities and are based on industry requirements. 
They encompass the various phases of plastics—materials, designing, molding, fabri- 
cating, plant management and merchandising. Persons in the plastics industry, and 
others to whom a knowledge of plastics is essential, are invited to investigate these 


training programs. 


RESEARCH FACILITIES 





RESIDENT TRAINING 





For those who desire the most thorough, inten- The laboratories, testing equipment, shops and 


sive plastics instruction, a one year resident technical staff of Plastics Institute are available 
course in plastics engineering is offered. It to the plastics industry and other firms seeking 
covers all aspects of plastics and features prac- advice on the use of plastics. 


tical training in our modern research labora- 


FACULTY AND ADMINISTRATION 


tories and shops. 


Francis A. Gudger, President. 

M. A. Collins, Vice-President and General 
Manager. 

John Delmonte, Technical Director. 

William J. Dewar, Assistant Technical Director. 


STUDY FORUMS 


Group study of plastics, under the direction of 
Plastics Institute, is conducted by competent 
instructors in various cities throughout the 


country as the need arises. 


ADVISORY BOARD 


HOME STUDY COURSES E. F. Lougee, Chairman, former editor of Mod. 
ern Plastics. 

C. W. Blount, Vice-President, Bakelite Corp. 

Donald H. Dew, President of the Diemolding 


Corporation. 
stand and comprehensive. Included are actual Gordon M. Kline, Chief of the plastics section 
, . x p = = & . 


specimens of plastics materials which the stu- National Bureau of Standards, U. S. Depart- 
ment of Commerce. 


These courses make it possible to obtain a basic, 
working knowledge of plastics at home in spare 
time. They are clearly written, easy-to-under- 


dent can examine and test. 








Md 


INDUSTRIES TECHNICAL INSTITUTE 





For information write Dept. MP-10 
122 E. 42nd St., New York 17 * 221 N. LaSalle St., Chicago 1 * 186 S. Alvarado St., Los Angeles 4 


Member: Society of the Plastics Industry 
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Lamp guards 


(Continued from page 131) changes made in the switch 
itself were similar in every respect to those previously de 
scribed, the approach to the housing problem was entirely 
different. Figure 3 (right) shows a completely assembled unit 
as well as the two halves of the switch housing, and the switch 
itself. Close observation reveals that the two halves of the 
switch housing are exactly symmetrical. Therefore, the dif 

ficulties inherent in having top and bottom halves of an as 

sembled unit are completely eliminated. The two prongs 
projecting from each half of the housing have molded under 

cuts, while the slots on the outside of these housings have 
rather sharply defined steps molded in half-way up the height 
of the wall. In order to assemble the unit, the switch is 
nested in one half of the housing, the prongs on this half lined 
up with the slots on the opposing half and the unit snapped 
together—the undercuts on the prongs engaging with the 
steps in the slots to make it a permanent assembly. This 
patented design has made it very simple for the company to 
furnish its various types of switches either completely insul 

ated with phenolic housing or stripped according to the re 

quirements of its customers. 





5—Two completely assembled switches and the plastic 
housing which is a component part of each switch 


Another unique departure from the usual design of phenolic 
Parts for electrical apparatus involves actual knock-outs in 
the side wall of the housing. The present design permits lead 
wires to enter the housing at four different points. It is only 
necessary to remove the thin, or knock-out wall from the side 
of the housing where the feed wire is to enter. This idea en 
abled the company to use the one standard housing for many 
differently constructed switches. 

Of course, all types have the same “double-deck"’ feature 
and are of the same general over-all dimensions. The real 
problem was in developing a housing for their many types of 
fan switches—many of which had differently arranged termi- 
nals. This job was started with a single-cavity mold. Fi- 
nally, the company built a 4-cavity mold to meet the increased 
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demands. While it is true that the undercuts on the pro- 
jecting lugs are stripped from the force plugs in the molding 


operation and are designed to snap into place in order to en 


gage the two halves securely, it is not to be assumed that the 


switch housings are made to be assembled and disassembled 
any great number of times. The snap feature is meant for 
practically permanent assembly and nothing else. Figure £ 
shows two other completely assembled switches and the plas 
tic housing which is a component part of each. This small 
housing, 1 in. in over-all length, is used for one- and two-cir 
cuit tumble switches, with a rating of 6 amp. at 125 volts 
This 6 amp. 125 volt rating for such a small switch indicates 
the care and ingenuity that went into its design. Two 8 
cavity molds have been constructed for this small tumble 
switch housing, and each mold has two sets of force plugs t 

allow for switch plugs having round openings for wire leads 
and narrow slots for solderlugs or terminals 


Credits—Material: Insurox and Bakelite 
molded by General Electric Co. Fan Switch housing molded t 


Lamp No. 3007 


Stewart R. Brown, Inc. Ali other lamp and switch parts molded |! 
Richardson Co. for McGill Mfg. Co., Inc 
a 





Compound shapes 


(Continued from page 139) have some test data as a! 
indication of the characteristics of this material. Table | 
should only be considered as an indication and not a true 
measure of the comparative strength characteristics of this 
material molded into irregular shapes. The values in this 
table might best be considered as minimum values. The 
true strength qualities of the piece to be molded can only be 
determined by molding it from X-crepe and then making 
identical comparative tests on the same piece molded from 
other molding materials 


Illustrative applications 


Some examples of specific moldings may be of assistance in 
proper visualization of the use of the X-creped materials 
Figures 6 and 7 show two pieces containing inserts and the 
charges used in producing them. These inserts are securely 
held by reason of the filler laminations moving into the scoring 
at the base of the insert. 

Figure 13 illustrates a part molded from die-cut forms 
This molding was compressed from blanks such as those shown 
in the photograph. The smaller blank is used at the base in 
order to build up the wall section in that area which is con 
siderably heavier than that at the upper end of the casting 
The developed blanks are weighed and distributed on either 
side of the core, whereupon the mold is closed. The bosses 
located at the jnside of the base and the raised detail along the 
outside of the piece are filled out by flow of the material 

Figure 12 shows a piece molded from a charge of rectangular 
sheets. It can be seen that the flow requirements on this 
piece are extreme, yet the kraft material has moved in to fill 
the detail perfectly—producing a continuously laminated 
structure. 

Coil charge preforms are illustrated in Figs. 8, 9, 10 and 
11.. The casting shown in Fig. 11 has been cut to expose the 
cross-section. The threaded area itito which a key way was 
molded, was formed from a wider coil placed within the large 
diameter narrow-width coil 

The complicated casting shown in Fig. 10 is an excellent 
illustration of what can be done with X-creped cloth. An 
examination of this piece will disclose molded holes, inserts 
varying wall thicknesses, bosses, molded threads and under 
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Not a Lemon in a Blue Moon 


A very good reason exists why you'll have 
a hard time finding a mounted point or wheel 
with hard and soft spots among those bearing 
the Bay State blue flash trademark. 


Bay State manufactures mounted points 
and wheels in blank form then shapes, trues 
and sizes them after mounting on the man- 
drel. The finished product is sharp, smooth- 
running the instant you touch it to the work 
—no wasteful “breaking-in” period required. 

In a broad range of abrasive products, Bay 


BAY 
STATE 





State offers extra advantages...the finest hon- 
ing and superfinishing stones ever manufac- 
tured...portable snagging wheels with extra 
safety features ...precision grinding wheels in 
fractional grades...etc. Plus engineering assist- 
ance to help you get the most from grinding. 

Do you have the handy, pocket-sized cata- 
log of Bay State Mounted Wheels and Points? 
If not, send right away, for Catalog D. 


BAY STATE ABRASIVE PRODUCTS CO. 
WESTBORO, MASS. 
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cut sections. The threaded hole at the left was produced by 
a side core in the mold. Other side-core detail exists on the 
opposite side of the casting. The coil charge at the right is 
identical in all respects with the one from which the photo 
graphed piece was made. 

Although the above illustrations are indicative of some of 
the unusual shapes which may be produced from these 
materials, there is no intention to imply that these materials 
are limited to such shapes, as many other complicated forms 
have been molded from them. 


Credit— Material: Resin X-crepe 


Hub of the home 


(Continued from page 121) plicity and low cost of the 
actual molding operations can be added the fact that the glass 





laminates are easy to machine and can be handled by standard 
metal machining tools. 

For very practical as well as for aesthetic reasons, the ex 
cellent properties of plastic-supported glass will rate it high 
in bathroom and kitchen. No longer will annual painting 
of the walls or periodical enamel spraying of the fixtures be 
needed, for the plastic walls and fixtures will retain their 
original freshness. In addition, its impact resistance, sound 
dampening qualities, low thermal conductivity and the fact 
that it will not support combustion make it ideal for this 
purpose. 

The dimensional stability of the material, of great im 
portance for the types of units planned, is excellent, for the 
filler is comprised entirely of minute glass rods which are non 
absorbent. It is far superior in this respect to the medium 
and high impact phenolics for, under test, glass laminates 
will absorb 0.3 to 0.5 percent in 24 hr. while the range for 
macerated fabric-filled phenolics is 0.5 to 2.5 percent. 

Within the low-pressure family, the resin-impregnated 
fabrics have the highest strength properties, and they are 
higher than those of any high-pressure moldings. 

Before the advent of these war-born materials, the light 
weight metals figured in the pipe-smoke dream kitchens and 
bathrooms of Tomorrow. Low-pressure glass laminates, 
however, have some distinct advantages. Their strength to 
weight ratio proved as high, or higher, than that of aluminum 
alloys now used in the manufacture of aircraft. In addition, 


10-De-icing fluid tanks, made from cloth laminate, being 


pressure tested in a final operation before their release 
PHOTO, VIRGINIA-LINCOLN CORP. 








of major consideration for household units, the scratch an 
stain resistance put them in a category of their own. Mos 
important of all, however, especially for prefabricated struc 
tures, are the large size possible for the individual molde 
parts, the fact that fewer parts are therefore necessary, an 
the consequent simplicity of assembly. Even for factor 


assembly, this figures sharply. Recently the cabin of the new 


Army R-6 helicopter was redesigned for construction in glas 
laminate instead of aluminum, for it was found that the 
number of parts could thus be reduced from 150 to 25. As 
result, man-hours were cut in half, the cost reduction wa 
commensurate. It was expected that the high strength 
weight factor of the plastic would also produce a lighter as 
sembly but the very high saving in weight, 10 per cent, ex 
ceeded expectations 
Credits—Material: Valenite 
and Ferar. Molding by Véirginia-Lincoln Corp. 





7 
Dratting instruments 
(Continued from page 114) im width, and on the 


instrument there are as many as 1600 lines, with double that 
number on the 10-in. type. Various calibrations are molde: 
into different models, according to their use. For exampk 
one 5-in. type has scales of A, B, CI, C, D, K, S, L and T, wit! 
millimeter and inch scales on the beveled edges 

It is interesting to note that many such slide rules in us 
before the war came either from Germany or from Japan, the 
German variety made mostly of wood, and those from Japa 
mostly of bamboo. Both had glued celluloid faces. I 


Japan, reports have it, girls working without pay scrat« 
each fine dividing line individually, putting them under tet 
rific eyestrain. 

Both wood and bamboo, being natural products over which 
man can exert little control, are materials which are sus 
ceptible to high water absorption, warping, twisting, splinter 
ing and all the ills of the natural product. Plastic materials 
of which these drafting instruments are now made are strictly 
controlled chemically during the process of their manufacture 
Methods of molding employed maintain exacting control 
during the molding process and provide for normalization 
after molding which, according to the molder, maintains the 
uniformity of these plastic products during a lifetime of use 

The company molds two types of plastic protractors, both 
of polystyrene. One of these is a half round model of the type 
commonly stamped from transparent plastic sheet. The 
other, however, has a number of unusual features. It is a 
full round, 360° cut-out, beveled, 6-in. type with half-degree 
graduations and numbers, which is molded complete in one 
operation. The former method of making this protractor 
was to cut it from sheet stock (which involved considerabk 
waste), then stamp on the numbers, bevel, machine divide 
and emboss it. 

Flat four-bevel scales for architects and engineers, made 
in the 6-in. pocket size and 12-in. standard size complete 
the company’s line of precision drafting instruments. These 
scales are molded of acrylic in the same manner as are the tri 
angular scales. 

Many of the new drafting instruments have been sub 
jected to hard usage under difficult conditions and have shown 
unusual ability to stand up and retain their accuracy of 
graduation and calibration. Recent tests of the all-plastic 
rules under high humidity have shown them to be unaffected 
while the celluloid-faced triangular scales, for example, were 





Postwar designs by Sundber; 












Ly 

VER 
ntire 
last 
bre- 
bly ; 


Th 


re cl 
asti 
nce, 
Of 
part 
an 





CEREX 


FIBESTC 


LUSTRC 


NITROD 


RESIME! 
(mela 





RESINO 
(phen 


VYNATI 





ee 


* MC—mok 








Where and How to Specify Plastics 
for the First Postwar Refrigerators 


















































Da 
ew 
1s VERY possibly you will some day be shaping one important fact: she chart includes virtually 
he entire cabinets for home refrigerators from every basic type of plastic of interest to the refrigera- 
- plastics laminates or molding them from tough _— for designer. . . yet it covers only Monsanto Plastics. 
sa ibre-and-plastics combinations ... but prob- Whatever the product you are planning for 
fas ably not for the first postwar models. postwar production, that should suggest one ONSANTO 
ch The important jobs plastics can and undoubt- of the best reasons for calling in a Monsanto 
As dly will fill in the first postwar refrigerators consultant when the subject of plastics comes 
“i ire charted below. These are the jobs in which yp in your planning conferences. He can give 
° plastics have proved they can improve appear- you experienced advice on the widest, most 
ince, improve performance or Cut Costs. versatile group of plastics supplied by any one SERVING INOUSTEY...waICH SEOVES Mamaine 
Of course, before you specify any plastic for manufacturer. For his help on your problems, 
re a particular part, you will want to know more write: MONSANTO CHEMICAL CoMPANY, Plastics 
than this chart alone can tell you, but notice Division, Springfield 2, Massachusetts. 
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le Tensile Impact Heat Strength at Low! Dimensional Color Forms* Molding* * 
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not usable after the same test because the faces loosened from 
the base wood. 

The company maintains its own engraving, tool and die, 
and molding departments under one roof, and the manage- 
ment reports that most of the equipment is standard, with 
numerous special variations and attachments to meet the 
requirements of precision work. 


Credits—Materials: Bakelite polystyrene, Lucite, Lustron, 
Plexiglas, Styron. Instruments molded by Pereles Bros., Inc 


On the surface 


(Continued from page 113) depends upon a solvent, no 
hope can be held for decorating or coating the phenolics in 
this way. However, the very stability and low water ab- 
sorption of the phenolics, which prevent their accepting this 
type of coating, also render them less in need of special 
decorating materials. Baking enamels and lacquers per- 
fected for glass and metals can be applied and baked at low 
temperatures to form a satisfactory bond. 

During the war, there has in general been little decoration 
of any product. Most of the activity described above has 
been in the field of marking packages for civilian use, and in 
markings, nomenclature and calibrations for war-effort items. 
Relaxation of restrictions on consumer goods, however, will 
see it extended into many new fields. One large manu 
facturer is already planning to decorate a plastic flashlight in 
this way; another is planning a new plastic playing card. 
Radio cabinets and many household items, some planned and 
some not yet thought of as plastic applications, will be dec 
orated in this way. The scales of radio dials, thermometers, 
perhaps motor car instruments will be similarly marked 
permanently, durably, handsomely. 








Acrylic for surgery 


(Continued from page 111) this growth ruled out further 
use of the old cap, a new acrylic form was constructed. This 
work took nearly one week and the skull increased an ad 
ditional '/, in. in circumference. During the following four 
weeks that this new cap was left undisturbed, the infant's 
body increased in size, catching up with the head size. Ex- 
cept for periodic checkups, the head cap remained intact for 
several months. 

While the head cap was removed before the child's body 
grew in proportion to the size of his head, subsequent growth 
continued in a somewhat normal manner. Although actual 
studies and measurements could not be continued, the follow- 
ing conclusions may be stated with reference to the use of a 
simple acrylic plastic cap as a treatment for hydrocephalus: 

1. The child's head is not enlarged to a point where it is 
a source of embarrassment. 

2. Abnormal growth of the head has apparently ceased. 

3. The child was spared surgery which, in most instances, 
has not resulted in cure. 

4. No apparent harm was done to the child—mentally 
or physically. 

5. It has been indicated that growth of the cranium can 
be arrested by prosthetic means without subsequent harm 
and with probable normal or abnormal opening of the com- 
munication between the skull and the spinal cavity. 


Credits—Material: Plexiglas. 
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Putting on the brakes 


(Continued from page 124) the cylinder of the extrusion 
machine into which it is placed. The die, at the extruding 
end of the cylinder, through which the charge is forced, is 
externally heated to help maintain a certain desired plasticity 
or softness in the extruded strip. In the case of the particular 
brake block under discussion, this die has an opening about 4 
in. wide and 7/, in. high. 

As the charge is forced out through the die opening in a 
continuous strip cf the dimensions noted above, it is several 
feet long (Fiz. 4). For other types of lining it may be several 
yards long—depending upon the size of the die used and the 
number of charges in the cylinder. This strip slides along to 
a cutter where it is chopped off into the approximate length 
of the finished brake block. Inasmuch as not enough of these 
particular blocks are made to necessitate automatic produc 
tion, the cut-off segments are given a quick manual forming 
over a shaper form and then passed directly to the pressload 
ing table. Here the segments are loaded into another di 
and cold pressed to their approximate final dimensions. 

In the next step the blocks, which have had time to coo! 
to a semi-rigid state, are loaded into a curing form which is 
drum-shaped and holds about 8 segments. Held securely in 
this form under pressure, they pass along a conveyor to a 
horseshoe-shaped oven where they are cured. This curing 
process, one of the vital operations in the production of the 
brake blocks, must be positively controlled—accurate in both 
the varying degrees of heat applied and the time of each cyck 

A thorough inspection follows the removal of the now 
hardened blocks from the oven. They are then delivered t: 
the drilling machines and hence to the grinders. Rivet holes 
are drilled, then countersunk. The edges of the blocks ars 
ground, and the inside radius of each piece established by 
another grinding operation. More grinding follows until the 
block is ready for the finalinspection. The inside radius must 
pass a 0.005 tolerance while the thickness is calipered eve 
more closely. With the inspection completed the blocks are 
ready for shipment (Fig. 2). Packed in sawdust in heavy 
wooden boxes, they leave the plant for their ultimate desti 
nation—the truck manufacturer's assembly line. 

A natural question seems to follow. ‘“‘What has bee: 
achieved through this process of manufacture?’ The an 
swer is summed up briefly in the statement that ‘‘a homoge 
neity in the material is obtained which, apparently, cannot be 
achieved in any other way.”’ Just as in the case of a molded 
plastic part, every section of the finished block is exactly the 
same. This means several things to the ultimate user 
longer life for the lining; uniformity of wear because the lin 
ing has exactly the same structure and the same composition 
from the outside radius to the inside radius; and prevention 
of drum scoring, a condition that not only adds to the effi 
ciency of the brakes but increases brake-drum life. As a 
consequence, the per-mile cost of operating vehicles on which 
these brake blocks are used is considerably lowered. The 
phenolic resins also have a beneficial effect upon the heat re 
sistance, grease and oil resistance, and non-fade qualities of 
the blocks—characteristics of considerable importance in 
brake blocks or linings. 

When, in the postwar era, these commercial blocks or 
linings are built into our passenger cars, they will make 
an important contribution toward the safety of thousands 
of car owners and pedestrians. 


Credits— Material: Durez resin. Molded by the Molded Mate 
rials Div., Pharis Tire and Rubber Co. 





























Birdsboro Presses for compression molding, transfer mold- 
ing, and sheet curing offer a range of engineering designs 
to meet many plastic press requirements. They can be 
furnished with either straight manual, automatic single 
cycle or full automatic continuous controls, designed to 
meet all phases of the required molding cycle. They can be 
furnished from standardized designs in sizes from 25 tons 


to 300 tons and basic designs are available for larger sizes. 


In answer to your plastic press problems specify Birdsboro 


Presses. 


Birdsboro Steel Foundry & Machine Co. Birdsboro, Pa. 
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War as a proving ground 


(Continued from page 104) equipment common to 
ordinary cotton textile operations is employed in the weaving 
of the vinylidene chloride monofilaments. Because of dif- 
ferences in characteristics of this material as compared to 
cotton, some adjustments and modifications of the machinery 
have been necessary. The warp can be prepared on a warp 
beam or the warp filaments can be brought into the loom 
directly from the creel (the racks on which the spools of fila- 
ment used in the warp are placed). This latter method, 
however, has distinct limitations because of the large amount 
of space required. In either operation, no sizing of the warp is 
necessary. For winding the filling on bobbins, a No. 90 
Universal Winder has been found to be suitable. 

The weaving is done on Draper looms of the type used in 
the weaving of tobacco cloths. Because of the greater ten- 
sions involved in handling vinylidene chloride monofilament in 
diameters of 0.012 and 0.015 in. as compared with the ten- 
sions encountered in handling tobacco cloth yarn, certain 
modifications have had to be made in some of the loom 
motions. Another important modification is a special shuttle 
which was designed by the company producing this plastic 
cloth. 

The screen cloth now being used by the Navy for such ap- 
plications as the tents shown in Fig. 1 is woven in 20 mesh and 
in a 29-in. width from olive drab vinylidene chloride mono- 
filament of an approximate diameter of 0.012 inch. Orrigi- 
nally, this Navy cloth was woven in 18 mesh from 15-mil. 
filament, but a change was made to the lighter-weight 20-mesh 
fabric in order to get more square feet of screen cloth from the 
amount of this plastic available. While it is estimated that 
80 percent of the screen cloth sold for use within the United 
States is woven in 16 mesh, it has been found that in tropical 
areas a 20-mesh cloth is required to keep out smaller insects. 

The plastic screen cloth now being furnished for the 
manufacture of inner soles for Army jungle boots is being 
woven in 16 mesh from natural-colored vinylidene chloride 
monofilament with an average diameter of 0.015 inch. This 
insole is made up of five layers of plastic screening to permit 
a maximum of ventilation and afford sufficient cushion. 


Use in the postwar home 


Anticipated increased efficiency in the manufacture of this 
plastic screening and in the production of the raw materials is 
expected to bring down the price so that the material is 
within reach of the average home-owner's pocketbook. The 
firm is planning to market this plastic cloth on a wide scale 
to meet the postwar building demand and a considerable part 
of the replacement market which has been held in abeyance 
during the war. 

In developing this screen for domestic use after the war, it 
is believed that the plastic screening’s extreme flexibility, 
which makes it less liable to permanent damage by accidenta! 
blows or puncture, will prove to be a strong asset. This 
flexibility also opens up possibilities for further development 
in the roller-type screen industry. Another asset of this ma- 
terial is that its weight is about one-fifth that of metal. This 
characteristic, added to the material's flexibility, should make 
for easy handling and mounting by amateurs. The smooth 
surface of this filament does not collect dirt easily, and any 
soil that does collect can be quickly washed off with ordinary 
soap and water. 

Because of the material's resistance to corrosion, it will not 
stain window sills or side walls, and needs no painting—a 











TABLE I.—PuysicaL PRopeRTIES OF LUMITE AND OF THE SARA) 
MONOFILAMENT FROM WHICH LuMITE SCREEN CLoTH Is Woven 











Specific gravity 1.68-1.70 
Thermal expansion None 
Resistance to heat Shrinks above 170° F 


Softening point, ° F. 240-280 
Water absorption, immersion 
24 hr. Less than 0.1 percent 
Burning rate None 
Effect of age None 
Effect of sunlight None 
Effect of acids, alkalies and 
solvents None to slight 
Color possibilities Extensive 
Clarity Translucent to opaque 


Excellent 
Six times greater than that of 


Flexural strength 
Impact strength 
conventional screen cloth 
Tensile strength, ultimate (of 
filament), per sq. in. 
Filament elongation at yield 
point, percent 20-30 


Up to 50,000 Ib 


valuable asset in screens used in homes along the coast. If 
colored screen is desired, the plastic will be available in a wide 
assortment of colors after the war. In the natural color, 
this screen’s translucency permits the entrance into the room 
of light which is lost when conventional screening is used 
This is also true, to a lesser extent, of many of the colored 
filaments. Like most household equipment, the plastic screen 
can be destroyed by fire, but when it is exposed to flame heat 
it merely melts—it will not burn. 

Because this plastic is under such strict allocation by the 
War Production Board, the screens will not be available for 
the civilian market for some time. However, the company is 
laying the groundwork for its postwar plans by a recently 
instituted advertising program covering hardware, building 
materials, architectural and allied periodicals. 


Credits— Material: Lumite, woven from saran monofilament 6» 
Chicopee Mfg. Corp. of Georgia. Extruded by National Plasti 
Products Co 





The 6 x 42 binocular 


(Continued from page 110) was checked subsequent to 
each cycle in order to establish a correlation between di 
mensional changes and their effect upon optical alignment. 
The dimensional changes were measured over linear dis 
tances as indicated in Figs. 9 and 10. Changes in dimensions 
and alignment are shown in Table V. It should be noted 
that the assembled binocular was subjected to the moderate 
accelerated service-condition cycles, and changes in optical 
alignment were measured directly. The high and low tem 
peratures of the extreme accelerated service-condition cycles 
however, would have resulted in separation of the optical! 
doublets, and it was necessary to measure the dimensional 
changes of the disassembled body parts and to calculate the 
optical deviation from the correlation established in the 
moderate cycle tests. These extreme temperature and 
humidity cycles were devised to be equivalent to approxi 
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Qk PRECISION 


@ Long before the war, Allied Products Corpo- 
ration formed the habit of precision—in building 
sheet metal dies, intricate jigs and fixtures, R-B 
interchangeable punches and dies and other vital 

production tools for the automotive industry. 


Meeting the demands of war production, Allied 
created new facilities where the habit of pre- 
cision would do the most good. Thus, for the 
past several 'years, a great variety of large and 
small, hardened and precision ground parts 
have flowed from Allied plants into air- 
plane engines, guns and other implements 
of war. Some of these parts are finished 
to within limits of two ten-thousandths 
of an inch and are being produced in 
great volume. 


When peace comes, a large part of this 
“pool of precision”—skilled craftsmen, 
mass production equipment and prac- 
tical experience — will be available to 
manufacturers of consumer goods. If 
you are looking for a dependable source 
of supply, let’s get together now. At 
Allied, precision and economy have 

advanced hand in hand. 

. . * 


“IT’S AN ALLIED PRODUCTI”... Allied Products 
Corporation and its divisions, Richard Brothers 
and Victor-Peninsular, in Detroit and Hillsdale, 
Michigan, also make: Steam-heated plastic 
molds; cap screws; cold forged parts; and 
other special products. 


All Four Plants Have Added Stars 
To Their Army-Navy “E” Pennants 


BUY MORE WAR BONDS 


ALLIED PRODUCTS CORPORATION =2332=- 
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Property or test Left side of binocular 

Power 5.97 
True field 8° 32’ 
Apparent field 50° 38’ 
Effective aperture, mm. 41.8 
Exit pupil, mm. 7.0 
Eye distance, mm. 14.2 
Dioptric scale None 

E.P. Set —0.6 D 
Interpupillary graduations None 
Collimation, vertical Zero 
Collimation, horizontal 1.5 ft. divergent 
Squaring Satisfactory 
Star test Fair 
Resolving power (4.75 X aux.), in 6 
Contrast rendition Poor 
Color Fairly good 


Distortion Slight pincushion 
Strain Slight strain not ob- 
jectionable 
Striae and bubbles One large bubble and 
vein of striae in 
prism system 
Light transmission, percent 78.8 


* Tests made by U.S. Naval Gun Factory 


mately 3 yr. of use under average service condition. The 
resulting variation in optical alignment is approximately one- 
third of the allowable tolerance for Navy binoculars. 

Optical and structural effects of impact—The 6 X 42 plastic 
binocular was subjected to the same impact test procedure 
used in the preliminary tests on 7 X 50 plastic binoculars. 
Test results are indicated on Fig. 11. An unassembled 
binocular housing was also subjected to impact tests in order 
to determine the strength of the plastic sections and the 
rigidity of the optical support members. A 130-gm. steel 
ball was dropped from a height of 15 in.; then the height was 
increased to 40 in. in 5-in. increments for each of the nine 
impact points indicated in Fig. 12. The effects of impact 
on the molded binocular structure are indicated in Table VI. 

Results of the impact tests demonstrate the ability of the 
binocular to withstand satisfactorily the impact of a 130-gm. 
steel ball falling from as high as 43 in. before the deviation of 
the optical axes exceeds the 3-min. tolerance. The standard 
Navy aluminum binocular will not maintain acceptable 
alignment upon impact with this steel ball from a height 
greater than 30 inches, Impact tests on the assembled bi- 
nocular at a point where a metal insert is located (No. 2 in 
Fig. 12) resulted in a maximum change in optical alignment 
of 1 min. of arc upon impact from a height of 44 in. (see 
curve for point No. 2 on Fig. 11). The visible physical 
effects of the extreme 40-in. impact on the disassembled 
binocular body consist only of slight cracks occurring at 
various points on the housing (Table VI). Since impact of 
this magnitude simulates extremely severe conditions, the 
selected plastic material molded in this design is considered 
satisfactory for Navy use. 

Water immersion tests—One pair of 6 X 30 binoculars, one 
pair of standard 7 X 50 binoculars, two pairs of different 
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TasLe ITI.—Optica, Tests on 6 X 42 BrnocuLarR* 


Right side of binocular Remarks 


E.P. Set —0.6 D 











5.97X 
8° 33’ 
50° 41’ 
41.7 Measured full aperture of obj. = 42.0 mn 
6.98 
14.0 
None 
Fixed focus 
None (Fixed interpupillary distance of 65.0 mm 


Zero 


1.5 ft. divergent 


Satisfactory 
Fair Both barrels have round stars with 4 mi 
dia. diffusion circle around each. Shows 
probable spherical aberration 
6 Both barrels hazy 
Poor Inside white targets appear slightly yellow 


and fade into grayish-black background 


Color fringes notice- 
able in last 3rd of 
field 
Slight pincushion 


None 


None 


78.7 Coated glass optics 


types of 7 X 50 watertight binoculars, and one 6 X 42 plasti 
binocular were subjected to pressure tests in order to deter 
mine the watertight integrity of the plastic binocular as com 
pared with present standard Navy instruments. Thes« 


tests were conducted in the Mine Laboratory Tank and 


Telescope Pressure Test Tank at the U.S. Navy Yard, Was! 
ington, D. C. Test conditions and results are indicated in 
Table VII. 

The plastic binocular satisfactorily withstood water pre 
sure of 45 p.s.i., equivalent to immersion in 103.6 ft. of water 
The more satisfactory of the two standard Navy 7 X 50 water 
proof binoculars subjected to this test withstood a pressur 
of only 4.3 p.s.i., equivalent to immersion in 10 ft. of water 
The standard Navy 7 X 50 and 6 X 30 binoculars wer: 
capable of withstanding immersion to a depth of only 1.1 ft 
of water. 

Fungus exposure—A 6 X 42 plastic and a standard 6 » 


binocular were subjected to fungus tests at the University of! 


Pennsylvania in order to determine the effect of microscopi: 
organisms indigenous to tropical areas. The instrument 
were placed in a tropical chamber inoculated with fungu 


spores from the Panama region. Temperatures in the test 


chamber varied from 70 to 90° F. with a relative humidit 
of.70 to 80 percent during the day and 90 percent at night 
These temperature and relative humidity cycles approximat: 
meteorological conditions in tropical areas. 

The binoculars were subjected to the above condition 


for approximately 12 weeks. Slight fungus growth appeared 


in the right chamber of the 6 X 30 binocular after a 3-week 
period. After 8 weeks of exposure, extreme fungus growt! 
was apparent in the interior of that instrument, and its op 


tical performance was seriously affected. No evidence 0! 
infection was noted either in the interior or on the exterior 
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Low Cost Plus Physical Properties 





Make Polystyrene the No. 1 Plastic 


Huge war production points to early availability of Styron (Dov. Polystyrene) 


in required peacetime quantities and at an exceptionally attractive price. 


The eyes of the Plastics Industry are on Styron (Dow 
Polystyrene)—and with good reason. For, when war 
requirements diminish, Styron will immediately be 
available in sufficient quantities for peacetime needs 
—much sooner than many other plastic materials. 
It will be ready when you are. This is due to the fact 
that huge war needs have resulted in a tremendous 
expansion of manufacturing facilities . . . production 
has skyrocketed. 


Furthermore, because of its huge production, the 
price of Styron will definitely be to your liking—it 
may even surprise you. 


And Styron will be popular for peacetime products 






(DOW POLYSTYRENE) 





for the very reasons that carried it to the top during 
the war—the inherent value of its properties. 


The characteristics of Styron are really outstanding 

. it is immune to acids and alkalies . . . it has high 
dimensional stability even under prolonged heat 
and severe conditions . . . it possesses a clear trans- 
parency and brilliant color appeal. 


Because of these advantages, you will want to hear 
more about Styron. We shall be glad to send com- 
plete details. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


New York + Boston + Philodelphic + Washington + Cleveland + Detroit + Chicago 
St. Lovis + Houston + San Francisco + Los Angeles + Seattle 


oldings, extrusions, rod, 





STYRON 


PLASTICS 





of the plastic 6 X 42 binocular at any time during the 12 
week test. 


Summary 


Evaluation tests performed on the 6 X 42 plastic binocular 
indicate that binoculars manufactur. i in accordance with 
this design will satisfactorily fulfill all requirements for a 
general-purpose service binocular. The instrument was de- 


PHOTOS, COURTESY U.S NAVAL OBSERVATORY 













TABLE [V.—ACCELERATED SERVICE 


ConpITION CycL_es Usep 


IN TESTS OF THE 6 X* 42 PLastTic BINOCULAR® 


Time Temperature 

hr °F 
Moderate service condition cycle 

24 140 

24 —30 

24 140 

24 —30 


Extreme service condition cycles 
Test cycle A 


24 160 
24 —40 
24 160 
24 —40 
72 77 


Test cycle B 


24 175 
24 —40 
24 175 
24 —40 
72 77 


Test cycle C 


24 175 
24 —40 
24 175 
24 175 
24 —40 
24 175 
24 77 
24 175 
24 —40 
24 175 
96 77 
24 175 
24 —40 
24 1 i 5 
24 175 
24 —40 
24 175 
24 77 


* Prior to each cycle the binocular or binocular 
3 days at 77° F. and 50 percent relative humidity 


11 


changes 


dimensional 
measured over 
tances. 


Relative 
humidity 


percent 


95-100 
95-100 


©_F 


av 


95-100 


70 io 


95-100 
2-5 
95-100 


- 


oO 


70-75 
95-100 
2-5 
95-100 
50 


70-75 
95-100 
2-5 

70-75 
95-100 


)_ FF 


ao 
50 
70-75 


95-100 


body was conditioned fo 


9 and 10—Points at which the 


were 


linear dis- 


11—Test results of the 


alignment of the 


effect of impact on the optica! 


binoculats 
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For Your 
Postwar Products 
For hard-to-handle commodities, General 
General American engineers American has built tank cars with special pro- 
are ready now to consult tective linings of nickel, stainless steel, rubber 
with you-—to plan new tank and lead. 
cars with every feature need- 
ed to transport your products Now here’s a car with a “silver lining.’ It’s a 
safely. Call or write our General American tank car of the future. The 
general offices — 135 South “silver lining” represents all the new specialized 
LaSalle St., Chicago 90, Ill. coatings you may need to carry your postwar 

products—and that General American will pro- 
vide. You will have, then as now, definite ad- 
vantages through use of General American cars 
for safe, sure, low-cost transportation. 


+ 


GENERAL AMERICAN TRANSPORTATION 


CORPORATION 


Suliders and Operators of Specialized Railroad Freight Cars * Bulk Liquid Storage Terminals * Pressure Vessels and other 
Welded Equipment * Aecrocoach Motor Coaches * Process Equipment of all kinds * Fruit and Vegetable Precooling Service 
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Taste V.—RESULTS OF ACCELERATED-MODERATE AND Ex- 
TREME Service ConpITION Tests on 6 X 42 PLastic Brnocu- 
LAR® 


Total dimen- 


Location of sional change Total dimen- 
measurement for 5 cycles of sional change for 

as shown in moderate service extreme cycles 
Figs. 9 and 10 conditions A, Band C* 

percent percent 

—0.15 +0.10 

2 —0.05 —0.10 

3 —0.10 +0.10 

4 —0.15 +0.20 

5 —0.10 +0.10 

6 —0.00 +0.20 

7 —0.00 +0.30 

8 +0.00 0.0 

. 9 —0.10 +0.05 

10 —0.20 +0.05 

1] —0.10 +0.10 

12 —0.05 +0.05 

13 —0.10 +0.05 

14 —0.05 0.0 

15 —0.20 +0.10 

Average dimensional 
change —0.09 +0.10 
Maximum optical 

deviation, min. 1.0 (measured) 1.1 (calculated 


* Prior to each cycle the binocular was conditioned for 3 days at 77° ! 
and 50 percent relative humidity 
> Test otf unassembled binocular only 


Taste VI.—Resvutts or Impact Tests on 6 X 42 PLAstic 
BINOCULAR HovusING* 


Impact 

points 

as shown -————Effect of impact of 130-gm. steel ball 

in Fig dropped from a height of: 
12 15 in. 20in. 25 in 30 in 35 in 40 in 
l nil nil nil nil nil nil 
2 nil nil nil nil nil visual 
3 nil nil nil micro micro visual 
4° nil nil nil visual add add 
5° nil mar mar mar micro micro 
6° nil micro visual extend add add 
7 nil nil nil nil nil nil 
S nil nil nil nil mar mar 
3) nil nil nil nil nil nil 


* Key to table: 
nil = no effect. 


mar ™ marring (surface) 
micro = microscopic cracks 
visual = visible cracks 
extend = cracks extending 
add = additional cracks 


fail = failure. 
> Impact points not related to the optical! structural support 


TaspL_e VII.—WatTeR IMMERSION Tests or 6 X 42 PLAasTic 





BINOCULAR 
Water pressure Equivalent 
causing depth of 
Binocular type leakage* water 
p.s.t. ft. 

6 X 30 (standard) 0.5 S| 
7 X 50 (standard) 0.5 1.1 
7 X 50 (waterproof) 0.7 1.6 
7 X 50 (waterproof) 4.3 10.0 
6 X 42 (plastic) 45 103.6 


® Pressure at which initial leakage occurred. 
* Calculations based on weight of water as 62.5 Ib. per cubic foot 
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PHOTO, COURTESY U.S. NAVAL OBSERVATORY 


12—The numbers indicate the nine points of impact on 


an unassembled binocular which were subjected to test 


signed as a 6 X 42 binocular, but it may readily be converted 
toa7 X 50, the standard binocular for Navy use 

The plastic material provides not only a satisfactory re 
placement for aluminum, but possesses advantageous charac 
teristics of its own which apparently assure plastics a per 
manent place in the manufacture of optical instruments 

The extreme resistance of the instrument to fungus growth 
corrosion and moisture penetration, as well as its rugged con 
struction and fixed adjustment features, makes the plasti 
binocular exceptionally well suited to specialized service suc! 
as night, tropical, amphibious, infiltration, small vessels an 
submarine use 

Fitted with a sturdy and serviceable plastic carrying casé 
which is now standard for the Navy in place of leather cas 
used heretofore, the combat binocular will soon find exter 
sive application as a general-purpose military instrument 
When wartime needs are filled, the binocular is expected 


become available for civilian use 
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The development work on the plastic binocular was car 
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in the design of the optical system. 

The Molded Insulation Co. aided by molding of the pre 
liminary samples, utilization of materials and technical assist 
ance supplied by the plastic materials manufacturers, in 
cluding the Bakelite Corp.; Durez Plastics and Chemicals 
Inc.; Durite Plastics, Inc.; Makalot Corp.; and Plastics 
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1 “Carrying Cases for Binoculars,”’ by Lieut. W, R. Bailey, MODERN 
PLASTICS 21, 75-7 (Dec. 1943) 
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What would it look like—a composite photograph of 
great strength and light weight, of beauty and rugged- 
ness? To an engineer it looks like KYS-ITE—the 
amazing plastic that combines in one unique material 
characteristics hitherto irreconcilable. 


If your post war production program calls for any or 
all of the features described below you are cordially 
invited to bring your problems to the Keyes Service 
Department. Our engineers will tell you if the article 
you want can be molded of KYS-ITE. And if it can't be, 
we'll be glad to suggest the companies which seem 
most likely to be of help. Let us hear from you. 


GREAT STRENGTH WITH LIGHT WEIGHT 


Preformed before curing, an even distribution of 
phenolic resin on interlocking fibres results in great 
tensile and compressive strength with an impact 
strength 4 to 5 times that of ordinary plastics. 


@ « 





maw 34 > Sap 







WIDE RANGE OF SHAPES 


Complicated pieces with projections and depressions, 
arge or small shapes and sections—all these and more, 
too, are molded successfully in KYS-ITE. 


KYS-ITE CAN “TAKE IT” 


Unusually durable and resistant to abrasion, impervi- 
ous to mild alkali and acid solutions. 


INTEGRAL COLOR AND FINISH 


Lustrous finish and beautiful colors are part of the 
material itself, hence KYS-ITE is permanently attrac- 
tive. A wipe and it's bright! 


NON-CONDUCTOR 


KYS-ITE has high dielectric properties, important where 
safety is a factor. Also a non-conductor of heat. Non- 
resonant and non-reverberating. 


CUSTOM-MOLDED 


KYS-ITE is molded to your exact specifications. Units 
are delivered complete. We are now scheduling pro- 
duction as orders are placed. May we suggest you 
contact us promptly. 





These KY-SITE articles indicate the range of pieces and articles we mold and deliver complete, ready for use. 





-*~ 


PISTOL GRIPS 


oP? 


ADDING MACHINE HOUSINGS 


MOLDED PRODUCTS 


420 Lexington Avenue, New York 17, New York 


Buy War Bonds—and Keep Them 


KEYES FIBRE COMPANY 


Plant at Waterville, Maine 
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Economical tooling 


(Continued from page 141) plastic and metal tools com 
parable. However, since cast resin usually requires little or 
no contour finishing, labor and time are saved in the finishing 
of plastic tools as compared with metal dies. 

The laminated dies are about comparable with typical 
a disappointment since original 
































zinc-alloy dies in first cost 
estimates indicated a 30 to 50 percent saving in both cost 
and delivery time. It is believed, however, that production 
economies will soon be effected as the result of a better 
selecting of cutting tools, personnel familiarization and design 
simplification. As it is, these laminated dies, because of their 
lightness, outclass all others in set-up, handling and storage 
cost, on the score of quality and rate of production. Lubri 
cants appear to be far less critical and, in some cases, un 
necessary when laminated tools are used—a circumstance 
that results in considerable part-handling and cleaning 
economy. For most services, the cost, time and satisfaction 
of performance appear clearly to favor the plastic die. 

Thus far, the heaviest gages of metal that have been 
handled in forming are 0.064-in. 24 SO-ALC over a service 
shrink flange (about 20 percent shrink); 0.050-in. 4130 an 
nealed; 0.050-in. body steel and 0.024-in. stainless steel 
However, there is no reason to suppose that these gages 
represent upper limits. If parts and dies were made geo 
metrically similar but twice as large as a set of tools presently 
in use, all forming strains and die stresses would, apparently, 
be identical for double the given material thickness—and the 
part would form. 

Plastic drill and assembly jigs, trim fixtures, machine and 
nest fixtures, etc.—all seem to offer economies of time and 
cost over conventional hard-tooling practice. In 
applications, performance is quite satisfactory for surprisingly 
This is particularly true of cast-resin 
For applications 


most 


long runs of parts. 


fixtures to fit or nest complex shapes 


where marked rigidity and permanence are not essential, 
still greater economies may be obtained from the use of the 
cast thermoplastics such as cellulose acetate butyrate. A 
wide variety of physical properties is obtained from alloys 
and mixtures of the thermoplastics and various fillers. 

Oddly, the fabrication, forming and molding of the plastic 
materials themselves are one of the most difficult applications 
for plastic tools. This is due mainly to the wide temperature 
and moisture changes encountered in many of these opera 
tions. Of course, this type of tooling is difficult in any mate 
rial, but continuous operation at temperatures of 300-400 ° F 
especially where heat flow in the die or fixture itself is required 
finds no suitable plastic presently available. A heat-resistant 
casting resin having high thermal conductivity and low 
thermal expansion while retaining good corrosion resistance 
and non-adhering qualities against common laminating 
resins, would be a welcome contribution to this field 

For example, to the writer’s knowledge, no truly satis 
factory autoclave die with a vacuum blanket is now in use for 
300° F. steam at 100 p.s.i. One Los Angeles firm has tried 


the entire range of materials—from ceramics, cement, glass 
and casting resin to various metals—with little success 
Failures occur from spalling, warping, corrosion, inability to 
cast or fire to tolerance, decomposition of material, excessive 


first cost and from several other causes. The writer has made 


} ’ 


an approach to the problem using styrene with glass flock 
filler. This material has proved fairly satisfactory, thoug]! 
rather expensive, when used with high-frequency heating 
At lower temperatures (280° F.), a special concrete or alloys 
of casting phenolics appear to stand up well, even when 
cold-water sprayed on being removed from the autoclave 
The detailed investigation of all types of tooling as to 
design, performance, etc., is beyond the scope of this article 
However, Table I represents an attempt at a qualitative 
evaluation of design criteria and characteristics thus far used 


The table also suggests a few of the many materials available 
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Concrete 


raB_e 1.--COMPARISON OF VARIOUS TyPEs OF TOOLING 
Set-up 
and Reliability 
Least hand-time Prod.cost (breakage Ease of 
mfg First cost cand dim design 
lool Material lime cost (W.T.) convenience stability) change Life 

Relative weight 10 10 5 10 5 5 10 55 

Form blocks, router Plaster 10 10 4 l 0) 3 l 9 

blocks, etc Wood LO 10 5 2 l 5 | 34 

Simple jigs Lignin a) S { 7 ; } 5 +) 

Zinc alloy 5 5 2 10 j 2 7 35 

Steel 2 l l 10 5 0 10 9 

Form dies Lignin 7 6 5 Q 3 5 5 10 

Large or complex drill Phenolic laminated 6 4 5 Q 3 4 6 37 

and assembled jigs Cast phenolic Q 10 } 10 2 3 7 15 

Pierce dies Thermoplastic 10 s 4 8 2 5 ! +] 

Machining ‘fixtures Zinc alloy 4 4 2 5 3 2 6 65 

Stretch blocks Steel 2 2 l 6 5 l 10 27 

Draw dies 

Laminating dies Plaster LO 10 3 2 l 2 l 29 
Autoclave dies Wood 7 a) 4 2 2 5 1 30 
Glue jigs Masonite 6 5 4 7 3 4 6 35 } 
C Stage dies Phenolic laminate« 4 3 5 7 } 4 7 35 

Cast phenolic Q 9 3 8 3 3 5 10 

Zinc alloy 7 4 1 Q ! 2 4 3] 

Cast aluminum 6 4 2 10 ; 2 10 37 

Cast iron 3 5 1 10 } l 4 34 

10 2 5 2 l 2 32 
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SD TVPES 


COLUMBIAN 
COLOR BLACKS 


which cover the color 


span now are being 
used in various plastics 


HE dust problem which long was associated 
with carbon black pigments, has been defin- 
itely solved. In beaded form, Columbian color 
jo) Co fol <-Me} si) deol (-leseMelotetedbtelem tele olotltleeM com sel-th 
(o) dol) aired elo ede (oit-) o1-6le Mae) MB ol-berelosel- sel Mere) le) amb ele lee 
id -Teret eh sta mmm etes ets el (-l-lebbele mm ele) stite> slob la mmmel lene 
bbelitelem-ied-reletsemotel Wp ibel-Meletdé loll -BIt7_y 
Carbon beads are sturdy in transit, but fragile 
in mixing where they break down easily and 
completely. They pour like water, and require 
ISS--j fe) de (of-M-jele (orm teleteM sel oleh. Le(-)aBe) le (ol <3 


We invite technical inquiry 
and will gladly send samples 
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with a touch of tomorrow 





The advancement in LAKE ERIE 
Hydraulic Press design should be in- 
vestigated by those who do the plan- 
ning for their company’s future. 





LAKE ERIE ENGINEERING CORPORATION - BUFFALO 17, NEW YORK 


ble pewtce 


DRAWN SHELLS é V4 


se depa al : Y PLASTIC MOLDING 


PLASTIC injection 
molded. Assembly 
lass 


— plastic . glas 


sy | PLASTIC .éMETAL 


America’s largest Industries are benefiting by our experience 
in both Plastic Molding and Metal Stamping. The METAL 
SPECIALTY CO. offers you this unique service combination. 
Our alert, experienced Engineering and Designing staff keeps 
abreast of the rapid changes in material and production 
methods, for both Metal Fabricating and Plastic Molding. 


PLASTIC MOLDING DIVISION ;. . All thermoplastics from a fraction of an 


ounce up through 18 ounces per shot. 


METAL FABRICATING DIVISION . . - In all heavy and new light metals. 


Drawing. Coining. Stamping. Welding. Rolling. Forming. 


TAL SPECIALTY CO 


PLASTIC Mm I 
METAL STAMPING 


ESTE AVE. - CINCINNATI 32 - OHIO 


BRANCH PLANT — SOUTH L ST., RICHMOND, InO 
SALES GFFICE—W. GRAND BLVO., BETROIT, MicH. 
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of “RAYCO”’ Fillers 


for 


EXTRA-STRENGTH PLASTICS’ 





















In our specialized field of Fillers, we have mined, he knows he can depend on Rayco 
endeavored to match in care and thorough- for strict adherence to them, assuring the 
ness the research efforts of plastics tech- dependable results that come from good, 
nicians. Asa result, you receive from Rayco solid standards of uniformity and quality 

control. 


not merely general types of fillers, but also 


a wide variety of different cuts in each type. For “*know-how” on Fillers, consult Rayco. 


Your compound manufacturer gets prompt 


AVAILABLE . . . PLASTIC HELMET LINER SCRAP 





and intelligent cooperation from us in deter- 


We have on hand a supply of macerated scrap of the 
material used to make the plastic liner for helmets. 
This is an excellent low-priced molding compound 
of the phenol formaldehyde type. Inquiries invited. 


mining just the right filler for your purpose. 


And once the specifications are deter- 


RAYON PROCESSING CO. inc: 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Deuelopers and Producers of in 


ext: 














Cotton Fillers for Plastics ‘ 
OBTAIN. COMPOUNDS CONTAINING RAYCO FILLERS—FOR GOOD FLOW AND EXTRA STRENGTH |. 
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AVAILABLE NOW! 


COLORFUL WON'T RUST: NO HOLES TO DRILL 
JUST TACK ON 


BOLTS - STOVE 
(Round Head) 


YY" x 1" 


SPECIAL When bin is empty, remove 


ard and RED marker shows 


FEATURE sae at a glance. 


WRIST PINS 


Plastex offers many stock and custom molded 
extruded plastic shapes for every type of in- 
dustrial, architectural, decorative and func- 
tional application. Complete information will 


be sent on request. 
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The PLASTEX BIN MARKER offers the most flexible 
and economical method of quickly and easily identify- 
ing contents of shelves, bins, drawers, cupboards, and 
other storage spaces. They are colorful, of uniform 
high quality plastic, non-inflammable, and acid and 
alkali-proof. By removing the paper insert when a 
bin or shelf is empty, the bright red color shows the 
vacancy at a glance. The perforated paper inserts 
are easy to type or letter and fit snugly in the holder. 
Transparent covers are also available to provide com- 
plete protection of the insert. PLASTEX BIN MARKERS, 
inserts and covers come in four convenient sizes; 
¥4"x3", 1x3", 1Yo"x3" and 3"x3". Here is the ideal 
marker for maximum serviceability at a nominal price. 
Write today for prices. 


PLASTEX LABEL HOLDERS 





No. 15142 (gray only). An ideal holder for letter files, 
etc. '/2" high in four lengths; 2", 2'/", 3" and 4". 


LAST EA 
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THE PLASTEX CORP. © COLUMBUS 3, OHIO 
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PLASTICS 
STOCK MOLDS 


VITAL IN 







RECONVERSION 























One plastics user has recently stated that stock molds are absolutely indispensable in plastics reconversion. Like- Ai 
wise, they are vital to every user of plastics! thr 
Modern Plastics’ staff has collected nearly 1600 current plastics stock molds. These moids include flashlights, shaving gor 
accessories, textile accessories, hair ornaments, cosmetic containers, trays, office equipment, frames, household 
products, lamp bases, plumbing hardware, electric and general hardware, clock cases, medical applications, boxes unt 
and containers, handles, closures, knobs, smoking accessories, games and novelties, jewelry, etc., etc. = 
Every one of these molds is illustrated by a photograph of the item molded in it. Each stock mold is numbered 
and indexed by the name of the molder who owns it. Stock molds are all cross-indexed by subject. 1 
Included as well are two brand-new special sections of material never before collected. The first is extrusions. All! baal 
stock extruded parts are illustrated with cross-section drawings and are indexed both by the maker's name and by | 
number. Likewise, all laminates including sheets, rods and tubes are listed together with the names of the manufacturers em 
Already, hundreds of enthusiastic letters from buyers of the PLASTICS STOCK MOLD BOOK testify that the wit 
volume is not only important, it is absolutely indispensable to anyone who buys or uses plastics. As one important 
plastics user says, ‘this book is worth many times $5.00 to me and should have the same value to anyone. All you tro 
have to do is find the stock mold you can use and you have saved yourself hundreds or even thousands of dollars ee 
as well as a great deal of time and effort.” P 
The number of copies of this book is strictly limited by current paper quotes. Orders are now being filled at $5.00 ] 
per copy (foreign and Canadian $6.00). 

thi: 










PLASTIC STOCK MOLD BOOK 
122 East 41st St., New York 17, N. Y. 


PLASTICS 
STOCK MOLDS 


122 E. 42nd ST. NEW YORK 17, N. Y. 


Please send mz copy(ies) of the new 
STOCK MOLD BOOK @ $5.00 percopy. (Foreign and Canadian $6.00) 


My remittance is enclosed 


The old man was really sore. His production 
engineer couldn’t get a word in edgewise. “I’m 
through,”’ he repeated. ‘“These plastics are no 
good. Just Jook at what’s happened to those 
units. If that plastics salesman comes around 


? 


here again, just send him in to me 


We sympathize with the ‘‘old man,” but he 
really ought to learn that the term ‘“‘plastics”’ 
embraces scores of different materials having 
widely varying characteristics. He bought 
trouble when he was sold a highly regarded 
plastic that was totally unsuited to his job. 


If you have a production problem which you 


think might well be solved in plastics, you can 


= 


\ 4 
PLASTICS CORP. 


= 960 KENT AVE, BROOKLYN 5, NEW YORK 


proceed in two ways. One method is to thumb 
through a list of plastics manufacturers and 
give each salesman a chance to push his 
product. The other method is to “Call on 
Creative” and let an expert, with no par- 
ticular material to sell, study your problem 
and advise you which type of plastic, if any, 
will do your job best. 


Creative has no plastic axe to grind. It pro- 
duces plastic parts made from laminates, cast 
phenolic resins, methacrylates and acetates, 


to mention only a few materials. 


We have no ties to any particular type of 
plastic and we decide independently which 


plastic we will recommend for your job. 


Get the habit of applying our ‘‘know-how.”’ 
.. + Call on Creative. 
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Beatty, ona IDENTIFY 


YOUR PRODUCT IN ONE FAST, LOW-COST OPERATION 


and keep them beautiful and smartly identified right up to the point of 
re-purchase ... with Meyercord Decals. Available in any design, size or colors, 
Meyercord Decals offer hand-painted effects at a fraction of the cost. And because 
they're washable, durable and alcohol-proof, they keep your product name per- 
manently fresh and bright. Easily applied at production line speed to glass, wood, 
pottery or metal, on smooth, crinkled, flat or curved surfaces—Meyercord 
Decals are the smart, modern method of product identification. Give 
your products new eye-appeal and buy-appeal. Identify and beau- 
tify them with Meyercord Decals. Address inquiries to Dept. 21-10. 


THE MEYERCORD CO., CHICAGO 44, ILLINOIS 
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STEARIC ACID 
Ci7H3s COOH 


in excellent lubricant to 
facilitate molding and ex- 
truding operations. Can 
be incorporated in resin 
mix or dusted on mold. 
ivailable in a range of 
melting points in powder, 
flake or slab form. 
> 


- 


Emery has been working extensively on many new products, some to be 
used directly in the manufacture of flexible resinous products, others for 
plasticizing elastomers. Many of these have received only laboratory 
evaluation, while others have been submitted to the more severe test of 
commercial usage. Full-scale production of all of them can be expected 
in the very near future. 


Here are three typical examples: 


] EMERY’S L-110, AZELAIC ACID 
® Azelaic acid C7H)4(COOH), is a solid dibasic acid which melts at 
approximately 96° C. It is stable and does not decompose when heated 
to 380° C. Slightly soluble in cold water but infinitely soluble in hot water. 
Also soluble in alcohol and other polar solvents with solubility increasing 
as temperatures are raised. For ease in processing, Azelaic acid is shipped 
in a substantially anhydrous flaked form. 
4zelaic acid combines with polyhydric alcohol to form soft flexible 
alkyd resins, and with monohydric alcohols to form a group of com- 
pounds which are excellent, highly stable plasticizers. 


2 EMERY’S L-114, LOW MOLECULAR WEIGHT ACIDS 


¢ A composite of low molecular weight aliphatic acids in which 


unusual acid, Pelargonic CgH,;;COOH, predominates. Liquid above 0° 
very slightly soluble in water, but soluble in most organic solvents. 


Esters of polyhydric alcohols have high boiling points and excellent 
solvent properties. The acids themselves can be used as primary agents 
in the oil modification of alleyd resins. 


3 EMERY'’S X-55 PLASTICIZER 

¢ An unusual plasticizer recommended because of its low volatility, 
good color and color stability, and excellent low-temperature flexibility. 
It is compatible with most plastics of the vinyl chloride, ethyl cellulose, 


and cellulose nitrate types. 


Laboratory samples and further information are available on request. 


EMERY INDUSTRIES, INC. 
Department L - 4305 Carew Tower + Cincinnati 2, Ohio 


Branch Offices: New York, N. Y. ... Philadelphia, Pa. ... Lowell, Mass. 
PLASTICIZERS . . . STEARIC, OLEIC, ANIMAL, VEGETABLE AND FISH OU FATTY ACIDS .. . TWITCHELL PRODUCTS 
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Cousider 


THE UNLIMITED POSSIBILITIES . FOR 


AMICUID + RUBBER 


natural or synthetic 


FABRICATED PARTS 
Ex Ge aceted by 


LAMICOID FABRICATORS INC. 


larmnated phenol 


‘AMICOID BONDED T° 


ER 
RAL oR syntHeTic RUBE 


Right now, this combination is “clicking,” as a seal 
and insulator on electrolytic condensers. Just the one 
application suggests other tremendous possibilities 
for this combined material with numerous electrical 
and mechanical advantages. Direct your inquiries on 
this, or any fabricating project, to Lamicoid Fabri 
cators Inc. Here is an organization, skilled and mech 
anized to design, plan, produce, deliver. Here, you 
can get fabricating done Precisely, for electrical 
or mechanical functions. Phone, Wire, or Write 


3600 Potomac Av + Phone: CAPitol 1500 + Chicago 51, lil. 


LAMICOID FABRICATORS INC- 


Midwest Fabricators for Mica insulator Co. 








They thought it was 


IMPOSSIBLE 


to reduce pressures as high as 6,000 lb. per sq. 
in. without shock But the ATLAS valve 
shown at the right did i! and ia still doing it. 
So if you have a tough, high pressure reducing 
een. it is best solved by simply specifying 
this 


ATLAS Type"E” 


High Pressure Reducing Valve 


The above operators of plastics plants are 
now convinced that this remarkable valve 
really fulfills our every claim. It handles 
water, oil, or air, all the way up to 6,000 Ib. 
and easily. These operators are telling their 
friends about their ‘‘find,’’ and when they 
need more they invariably specify ‘‘ATLAS.”’ 


Why is it so Good ? 


Chiefly, because it is made by the Atlas Valve Company, specialists 1 
valves for nearly a half century. The body of this valve, for insta s of forged stee 
Internal metal parts are entirely of stainless stecl. A formed packing of special materia 
superior to leather is used which is immune co all fluids commonly used in hydraulic 
machinery. The pressure on the seat is balanced by a piston with the result that variations 
in high initial pressure have littic effect on the reduced pressure 

Ask for complete information 


1 regulating 


For other ATLAS plastics 


piamt products see the partial isst tn 


MODERN PLASTICS 


TLAS VALVE COMPANY 


| REGULATING VALVES FOR EVERY SERVICE- 
277 South Street, Newark, N. J. 


Representatives in principal Cities 











ma POWERFUL 


Famco exclusive adjust- 
able «ib assures perfect 
ram alignment. 





Famco Arbor Presses deliver 1,000 pounds to 15 tons pressure 

..-without wires, motors, line shafts or power cost. With girl 
operators, they step up production on numerous time-consuming 
assembly and dismantling jobs. They make pressure operations 
easy... require low investment, small floor space, negligible 
upkeep cost. Famco Arbor Presses are ruggedly built... yet readily 
portable. Made in 32 stock sizes for bench and floor mounting. 


FAMCO MACHINE COMPANY, 1305 18th St., Racine, Wis. 


Pameco Squaring Shears, 
made in five sizes, cut up 
to 18 gauge mild steel 
ing up many light form- Powerful, easy to operate, 
ing and stamping jobs. sturdy and eccurate. 


famco 


ARBOR PRESSES - FOOT PRESSES - SQUARING SHEARS 


FPamco Foot Presses, 
in 10 types, bench and 
floor models, are speed- 




















the Extruded Plastic Tubing 


with “‘no end of” end uses 


Giant bombers, card-index files, sunstills, plumbing 
fixtures, black lights, musical instruments, freezing 
coils, floating lanterns, fountain pens. . 


They, and hundreds of other unrelated products 
are proving the versatility and practicability of 
Tutox Extruded Plastic Tubing. 

Tutox is manufactured by our exclusive process 
from many different base resins, in simple or compli- 
cated cross-sections and to micromatic tolerances. 
TuLox can be in color or colorless—transparent, trans- 
lucent or opaque. 


Tutox has proved itself on the fighting fronts and 
in industty—and has taken its well-earned place as an 
important material in its own right. 

Tutox Tubing is not “just another plastic tubing.” 
It is a quality product with unusually interesting pos- 
sibilities for today and post war. 

... and it may solve one of your problems as it has 
solved so many others. 


Write for TULOX end-use photos and data sheet. 


Extruded Plastics, Inc. 


NEW CANAAN AVE., NORWALK, CONNECTICUT, U.S.A. 
IN CANADA: DUPLATE CANADA, LTD., 
PLASTIC DIVISION, OSHAWA, ONTARIO 
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ROSS ENGINEERING OF CANADA LITD., Dominion Sq. Bidg., MONTREAL 


COMPLETE PROCESSING 
OF PAPER OR CLOTH WITH 
PLASTICS IN SOLUTION 


The many uses for synthetic resins are being 
constantly increased with the aid of ROSS 
Treating Equipment. A complete machine 
line assembly that combines all units for un- 
rolling the web, saturating, guiding and 
winding—-designed and built by JOHN 
WALDRON CORPORATION—in tandem 
with the modern ROSS Zoned Drying System 
to provide automatic temperature control for 
properly staging the drying to insure a uni- 
formly cured finished product. 


AMONG PROMINENT USERS ARE: 


American Brakeblock Div.; Bakelite Corp.; Catalin 
Corporation of America; Continental-Diamond 
Fibre Co.; Consolidated Water Power & Paper Co.; 
Detroit Wax Paper Co.; Daystrom Corp.; Formica 
Insulation Co.; General Electric Co.; Panelyte 
Corp,; Phenolite Co.; Richardson Co.; Synthane 
Cotp.; Taylor Fibre Co.; Westinghouse Electric & 
Mig. Co., and many others. 


The facilities of the ROSS Testing Laboratory 
are available for determining your exact 
processing conditions and requirements. 


J. O. ROSS 


ENGINEERING CORP. 


350 MADISON AVE., New York 17, N. Y. 
CHICAGO BOSTON DETROIT 


MODERN PLASTICS 





lake sure you use the 
RIGHT PLASTIC 


And make sure that your 
fabricator understands all 
of their various and differ- 


ent characteristics. 


YARDLEY 


has the extrusion experience 
to select the type of plastic 


best suited for any product. 


Consult with Yardley now. 


WARDLEY 
Plastics Company 


Columbus 15, Ohio 


138 Persons Ave. 


Extruders of Soran, Cellulose Acetote, Butyrate, 
Polystyrene, Styralloy and Vinyls, Also Injection 
and Compression Molding. 
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There’s at least one barrel manufac- 
turer who has an idea they can. For, 
along with scores of other widely 
varied business concerns, he wrote 
for all the information we could send 
him on plastics extrusion machinery 
and applications. 


We're not surprised at this rapidly 
growing interest in extruded plastics. 
Leaders in every industry are turning 
their attention to its truly tremendous 
possibilities. The ease of producing 
a variety of plastic products, the econ- 
omy and simplicity of its continuous 
operation, and the rapidly multiply- 


CAN PLASTICS EXTRUSION HELP A 


LEADING BARREL MANUFACTURER? 


ing uses for the shapes and sections 
produced —all have combined to bring 
the extrusion of plastics actively to 
the attention of every type of manu- 
facturer. 


No matter what your business—be it 
product manufacturing, parts produc- 
ing, or packaging—it’s a safe bet that 
somewhere you could cut production 
costs, improve your product, increase 
saleability, by the use of National 
Rubber plastics extrusion machinery. 


Write today to National Rubber 
Machinery. Company for further in- 
formation on engineering data on 
plastics extrusion machinery. No 
obligation, of course. 


EXTRUSION MACHINERY 





WE BUY, SELL, PROCESS 


PUSTICS DLRAP. 


42°* STREET, NEW YORK 








Thropp 60-inch, heavy duty Mills have extra 
heavy necks and are constructed to stand 
hard, continuous service and speed up pro- 
duction. 

For this and other types of Thropp produc- 
tion and laboratory mills designed for 
plastics, all custom built to meet special re- 
quirements, consult our engineers. 


WM. R. THROPP & SONS CO. 
Trenton, New Jersey 








MANY NEW FEATURES... 


New W-S Horizontal Injection Molding Machine — capacity range: 8 to 24 oz. 


suggested by your fellow molders 


We asked molders to suggest improve- 
ments to the first models of W-S stand- 
ard Injection Molding Machines. Now 
... bere they are...incorporated in the 
new W-S 6 to 24-ounce Horizontal 
Injection Machines. 


The consensus, based on Molders’ experi- 
ence with W-S machines, was not to change 
certain W-S features on the injection end, 
such as:— 


2 Accessibility of the heating cylinder 
which permits changing the plastic material 
in the cylinder without removing it from the 
machine. 


@ The simple method of locking the heat- 
ing cylinder to the cylinder bracket, ena- 
bling a quick change of the heating cylinder 
when desired. 


Changes suggested —and followed — are:— 


@ improved heating cylinder to enable 
high plasticizing capacities at lower injec- 
tion pressures. This is accomplished largely 
through zone heating control and a newly 
designed torpedo, the cold end of which is 
electrically heated. The material is thus pre- 
plasticized prior to being forced over the 
heated end of the torpedo which is fully 
streamlined with no supporting fins. 


‘d Clamping end has been changed so that 
clamping is now done by a hydraulic cylin- 
der controlled automatically — eliminating 
necessity of adjustment for varying mold 
thicknesses. Definite clamping capacity is 
assured by a holding pump whose pressure 
is adjustable over a wide range, without 
any connections with the injection power unit. 


Why not try a machine that has been approved and improved by 
molders themselves on the basis of experience? This is one unit of 
the most complete line of injection and compression molding ma- 
chines manufactured. The Watson-Stillman Company, Roselle, N. J. 


WATSON=- STILLMAN 


DESIGNERS AND MANUFACTURERS OF HYDRAULIC EQUIPMENT, FORGED STEEL FITTINGS AND VALVES 
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PROGRESS FROM 
EXPERIMENTATION 


The development of Plastics and new Compositions have 
come primarily from experimental laboratories. Roll Mills, 
Mixers, Calenders and Presses are part of basic equipment. 
Since 1934 our standardized Experimental Mills, Calenders 
and Presses have outsold all others. This equipment has been 
consistently improved to meet new conditions, they are 


complete, balanced, self-contained and silent in operation. 


ROLL MILLS 
3 EXPERIMENTAL 
SIZES. ..2 MINOR 
PRODUCTION 
SIZES. 


CALENDERS IN 
ANY REQUIRED 
ROLL COMBINA- 
TION. 

















EXPERIMENTAL 
MOLDING OR FORM. 
ING PRESSES—4 

STANDARDIZED SIZES 
—HAND OR POWER 
PUMPED—A FULL 
LINE OF PRODUCTION 
SIZES. 









3190 EAST 65th STREET @ CLEVELAND, OHIO 
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Our engineers are trained to consider plastics in relation 
to the requirements of a product and the improvement 
desired. They have an appreciation of the complementary 
values of plastics and metals and have developed some 
original techniques with these combinations which have 
solved a number of product problems. 



















Improvement in products and parts have been attained 
by us through close collaboration with the design and pro- 
duction staffs of aircraft manufacturers. Along simila: 
lines, we may be able to suggest applications of molded 
plastics to your products . . . present or planned. 

For the right application of plastics to your product, call 
on Plastic Manufacturers during the design stage. The de- 
sign of your product determines 
how close tolerances can be held. 
Selection of the right plastic mate- 
rial and molding method should be 
left to our experienced judgment. 
Send for free copy of Folder File 
MP 10, describing our facilities. 





THE SYMBOL OF 
ENGINEERING EXPERIEN 
AND MOLDING Sk 





PLASTIC MANUFACTURERS 


'ncoRPORATE DO 


STAMFORD, CONNECTICUT 
MOLD MAKING + INJECTION & TRANSFER MOLDING + COMPLETE ASSEMBLY 








REPRESENTATIVES 
DETROIT 2 NEW YORK | LOS ANGELES 35 
805-06 New Center Bidg. 19 West 34th St. 1440 So. Robertson Blvd. 
CANADA~A. & M. Accessories Lid. 
1% Melinda St., Toronto 1405 Bishop St., Montreal 
920 Second Ave., Seattle 











oer cE ae 


aa, 
I YY cut preheating time 
VA reduce closing time 


PR r x r ATE R € oY slash curing time 


Y lower molding pressure 






V4 eliminate gassing molds 





A few weeks’ operation of their 
first AIRTRONICS Preheater con- 
vinced Wilcox Plastics Molding Co. 
that the over-all savings justified two 
additional machines—because “it be- 
came apparent that additional such 














































ion equipment would greatly increase 
ent and improve our production.” 
al Besides the savings mentioned 
. above, and in detail shown at the The finished generator slip 
_ right, they now deliver 35% more ring and a unit cut through 
ave generator slip rings per day. They air ens aaille lesan 
are making further savings: dies last clea between them—chet 
= longer, the finishing of the slip rings make this molding a diffi- 
is easier, rejections greatly reduced. cult one to handle. 
“5 Your plant can enjoy similar im- 
lar provements in production by install- 
led ing AIRTRONICS Preheaters. Install a O’KEEFE & MERRITT ra 
just one, and find out for yourself. GENERATOR SLIP RING 
In practically every instance where Material: Durez 1544; with laminated phenolic «SR “be 
all plants have done this they have re- spacer molded-in. if 
de- ordered one or more machines short- Dimensions: 4" diameter, 1¥e" thick. 






Weight: Preform—5'/2 oz.; total finished including 



















































ly after receiving their first unit— na 
proving that AIRTRONICS Preheat- — ae 
. . » omnes : reheating by 
ers DO = Jom. oe ARE ap te Method Operation AIRTRONICS 
PROFITS for the plants using them. 

Rated output of Model CB is 4000 oe aie 20 sec. 
B.T.U. per hour. Send for descrip- 1% ale oon rv) 
tive literature showing the simple eos sa = aa 
controls, self-aligning output elec- 5 min. CURING TIME 2 min. 15 sec. 
trodes, safety devices and other ad- 165 tens pansauae shenan 
vanced features. More powerful AIR- 
TRONICS Preheaters also available. Necessary to REMARKS No gassing necessary. 

ges mold Denser finished product. 

























Write 
Dept. MP 


! oY 


CHICAGO NEW YORK LOS ANGELES 
121 W. Wacker Drive 31-28 Queens Blvd. 5245 W. San Fernando Rd. 
Zone 1 Long Island City, Zone 1 Zone 26 
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CONTRACT 


INJECTION ano COMPRESSION. motoine tw aut 
THERMOPLASTIC ano THERMOSETTING materiats 









EXAMPLE OF 
i WIDE SIZE 
| RANGE 









We have the set-up 
and experience to 
give you the best in 
plastics molding of 
small and large 
ports, in smal! or 
jarge quantities, ‘ot 
reasonable prices 


QUOTATIONS 
on specific 
requirements 
without 
obligation 



























PROGRESSI 


In 18 B. C., riding to war in chariots was in step 
with the progress of that age, just as fastening ‘8 wernt 

various items of equipment with slotted head | r ¥ na ee oa 2 oe 
screws and other equally out-moded fasteners, | mores siento 
was appropriate in 191 4. 
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Today we ride to war on 
wings fastened by rivets. 
Countless other vital war 
products are now fastened 
with PHILLIP’S Recessed- 
Head SCREWS~— both fasten- 
ers in tempo with progress 
as of 1944. 


MILFORD marufactures 
modern fasteners to today’s 
standards of precision and 
service. May we help you 
modernize your fastenings 
for tomorrow's peacetime 
needs? 






PITMAN CORRESPONDENCE COLLEGE 
(Sir Isaac Pitman & Sons Ltd.) 
166, Southampton Row 
London, W. C. 1., England 








otfers 
a course of lessons 


PLASTICS 


The The Course is being prepared by a team 
of experts and has the approval of The 
MI j FORD Institute of Plastics Industry. 
For Particulars apply Principal: 
RIVET é. MACH INE CO. R. W. Holland, O.B.E., M.A., M.Sc., LL.D. 
ASTERN DIVISION — CENTRAL DIVISION 


Villzet> CONN. & ELYRIA.OHIO. 









Ca 




















/ 


LASTIC 


LIQUID 
DYES 


We are now producing this 
superior quality PLASTIC DYE 
for coloring LUCITE—PLEXI- 
GLAS — TENITE — CELLU. 
LOSE ACETATE — CELLO- 
PHANE — POLYSTYRENE — 
VINYLITE. 


EASY TO USE 


’ . j Dyes in clear transparent shades, 
; ‘ pastel or deep. Available for 
use in FOUR different classi- 


HETHER you are plan- & yi Acetions. 
ning on a big job ora h ee. . KRIEGR-O-DIP_ 
small one, for immediate use or __ Pa. ie wa Fes Colbclone Acetehe- 
en ee ae on us. vs cog Ponder Dye, used in 
ou us ad ependable Hot Water. 
source for parts made by com- ’ en “V-ferPebrteneeViovie. 
ee eye If you have a _—_ . | 
mo g jo under considera- Extensively used by Ny 
_ tion consult us before you set up pea iedeony ond cold teoagh- 
your production program. Our f Bors edded information, write 
Sey be Ghee ne ae Dept. 102. 


KRIEGER COLOR & CHEMICAL CO. 


Established Since 1920 
Manufacturers of “KRIEGR-O-DIP”’ 


Tel. Hillside 7361 6631 Santa Monica Bivd. 
Hollywood 38, Calif. 
Member of the S. P. I. 
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Gurran & Barry 


31.4e) Al VV A T NE W YORK Cl 








New Design 


fits into 
high speed 
PRODUCTION 


The new number 1/2 
TD Model Ball & 
Jewell scrap grinder 
fits perfectly into the 
requirements of high 
speed plastics pro- 
duction. Designed 
to meet the needs of war, this machine will be even 
more valuable when peace comes. It saves space and 
weighs less than old models of similar capacity. 


Sealed outboard SKF bearings, 10 solid tool-steel 
knives, 3-interchangeable screens in selected sizes. 
Texrope drive. 7 1/2 H.P. Motor ball bearing. 


\.. Send for prices end free catalog. - 


BALL&JEWELL 
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Since ha¢ ef Patent Rotary Cutters 

or get im touch with nearest representative. 

RNGHES Mose SE) te ANGILES 8 SAN FRANCISCO: Mach 
Rew Gs MINNEAPOUS Cavs & Walker, 506 oo Bank Bids. 


Standard T Leominster, Mass. NEW YORK: Al 
Engineer tit Bth Ave. ST. ' Bint Lerrimore Seles Co. WICHITA. KANS- 


Co. 
friars Enola ring Co., Ltd 
New SEAT x Scott § Holledey, Pry. Ltd. 


SYDNEY, CRUSTRALI in, 
: & Wilson ve Toronto & Montreal, Canada 
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Brooklyn, N. Y. | 


's Sons. LOS 











GLYCERINE 


QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 






Armour’s 332 stock points mean 
fast, dependable service for your 
present and future glycerine needs. 
















(PGS 


CHEMICALLY PURE or U.S. P....A high grade, water-white glycerine 
meeting the requirements of the United States Pharmacopoeia. Suitable for 
use in foods, pharmaceuticals, cosmetics or for any purpose where the high- 
est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C. 


HIGH GRAVITY... A pale yellow glycerine for industrial purposes with a 
specific gravity of 1.262— 15.5°C./15.5°C. 


DYNAMITE... A yellow glycerine made especially for the explosives trade. 
It has a specific gravity of 1.262— 15.5°C./15.5°C. 


A yellow glycerine for industrial purposes with 


VELLOW DISTILLED... 


a specific gravity of 1.259— 15.5°C./15.5°C. 


ARMOUR AND COMPANY 





1355 WEST 31ST STREET CHICAGO 9, ILLINOIS 





YESTERDAY— “%eicl 
oo Plastica—TODAY 


Due to wartime necessity j 
many a small article . . . i 
numerous fittings made of 
metal, have disappeared 
from the market forever. 
Plastics have taken their 
place. 


The KANE Gas-Fired boiler, 
constantly producing an effi- 
cient, high pressure, steam 
supply, is aiding in the 
output of plastics in many 
plants. More and more 
articles will utilize plastic 
composition . . . is your 
plant in shape for postwar 
production? 


Send us a list of your presses 

— indicate the size and number of platens to be heated in each 
press, specify the — temperature required, and state whether 
operation is heat and chill, or straight heat — then we will recom- 





oa, 


| mend the type, size and pressure of boiler best suited to your needs. 


Our engineering consultation is at your disposal . . . write today. 


\LEAEN FANT 


———— 
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Completely 


CLOSURE 


PRESS 









HIGH PRODUCTION ... Thousands of 
threaded plastics caps per hour at minimum 
cost 

FULLY AUTOMATIC ,. . Split-second timed 
cycle, instrument-controlled for indefinite rep- 
etition. One man attends a battery of presses. 
COMPLETELY SELF-CONTAINED. 
IDENTICAL CLOSURES due to uniform tim: 
ing and elimination of human error. 

Write for further details. 


F. Jd. STOKES MACHINE CoO. 
5934 Tabor Road Philadelphia 20, Pa. 














DO YOU KNOW... 

All of the Advantages of Injra-hed Ray 
Saying with NALCO DRITHERM 
Carton Filament Lamps? 


Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 








Use Nalco Dritherm Lamps for 
efficient results . . . available in Inside-Sil- 
vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infra- 
Red process for plastic dehydration. 











North American Electric Lamp Co. 


1012 Tyler Street St. Louis 6, Missouri 










































TO THE TASK 


DME Standard Mold Bases and Mold 
Parts are typical of American ingenuity 
and skill. They were developed to enable 
you to produce more quickly the thovu- 
sands of plastic parts so vitally needed 
for military usage. DME has played an 
important part in the nation’s all-out 
war effort, and will continue to play an 
important part in mold-making during 
the peace to come. 


| A request places your name on our 
mailing list to receive the monthly 
| issves of DME NEWS. 





DETROIT MOLD 
ENGINEERING COMPANY 


4837 WOODWARD AVENUE * DETROIT 1, MICHIGAN 








3-M METHOD OF FINISHING PLASTICS 











D/A PERMANENT SURFACE 
DECORATING PROCESS 
FOR PLASTICS 














A FINISH 


FOR 


TRANSPARENT 
PLASTIC 
.»» SPEEDILY 










APPLIED! Applies Your Name, Your Trade Mark, Your 
of BEFORE AND AFTER THE GAGE WAS A ; 

FINISHED BY THE 3-M METHOD Decoration to Every Type of Plastics Mold- 

@ Finishing a streamlined gage of transparent plastic so ing. Widely used on containers and closures, 


that the completed product has unsurpassed smoothness 
and brilliance not only has been done perfectly by the 
3-M Method, but also has been accomplished with the 
speed that assures maximum production. 


perfect for novelties, jewelry, identification, 


tags, dials, name plates, etc. This process 


The 3-M Method of finishing plastics removes all sur- applies all colors integrally to all plastics. 
face imperfections and rough spots and applies a perfectly : : 
smooth finish. It does the job speedily, too—without Special formulations for thermoplastic mate- 
dust— without burning, and without clogging or ‘“‘load- : Se 
ing” the belt. rials make it impossible to rub, wash or 
The 3-M Method of finishing plastics has effected scratch off our imprinting. 


important economies in time and money for many manu- 
facturers. Perhaps it could do as much for you. At any 
rate, you can find out without obligation by using the Write or call for samples, prices, information. 








Minnesoré 
Mininc ANP 
M anuractuR! 


CREATIVE 
PRINTMAKERS GROUP 


NG CO. 
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Gentlemen: We ore interested in finishing Plastics (] Glass ["] Metal] I 
I 
Nome 
; bee Surface Decorators for the 
i co Zone____State I Plastics Industry 
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It Isn't Just Luck 


That K. & J. Produces 
THE FINEST IN MOLDED PLASTICS 









































Sales 
Representatives: 
NEW YORK 
S. C. Ullmann : 
85 West Gland Stceat Sometimes weeks of careful planning go into the making of a successful piece. 
PHILADELPHIA Conferences are held between the client and our design engineers. Ideas are 
Towle & Son suggested and rejected. Drawings are made and scrapped. Finally out of the 
Company crucible of experience comes the accurately molded, smoothly finished piece 
18 W. Cheltenham Bldg , 
the answer to the customer's urgent need. 











NOW is the time to submit your idea for that molded part you will need for post 
war business. We'll give you a frank appraisal of cost and practicability. 


KUHN & JACOB MOLDING & TOOL CO. 


ED /9, 
or, ‘Sg 









TRADE MARA 











1200 SOUTHARD STREET, TRENTON 8, N. J 
TELEPHONE TRENTON 5391 
55 WEST 42nd STREET, NEW YORK 18, N.Y 




























| SKILLED AND TOOLED FOR PRECISION MOLDING 








Custom Molded Plastics engineered by Midwest, consist 
ently measure up to exacting specifications and require 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics 


eMidwest gry 


OLD STAMPING 
MACHINE CO. 





AND MANUFACTURING COMPANY 
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SOME NEW TRICKS 


Plastics is not an industry of old men or old companies. And so, when you find 
one like Insulation Manufacturing Company, which has been molding plastics for 
more than 50 years, it is a bit of a surprise. 


OLD Dog 








We are an old dog, but we have learned more than our share of new tricks and 
our customers, among whom are some of the most important names in the 
industry, have learned to rely on our mastery of molding plastics to fill their 
requirements. 


We have specialized a good deal in electric insulation. We have developed certain 
of our own formulations with high dielectric and arc resistance, a special X-Ray- 
proof material and others. We are known for our strong ‘‘Safety-Strain’’ insula- 
tors. We also specialize in terminal blocks. 







YOUR INQUIRIES ARE 
SOLICITED. 








INSULATION MANUFACTURING Co. 


CUSTOM MOLDERS OF PLASTICS FOR INDUSTRY 
Tl New York Avenue Brooklyn, N.Y. 














FILLERS 


WOOD FLOUR 


COTTON FLOCK 
WHAT POSSIBILITIES DOES 
and FABRICS 


IT OFFER YOUR PRODUCT? OF SUPERIOR QUALITY 


The uses to which this versatile plastic may be put are too FOR THE 
varied and numerous to be forecast. Every manufacturer, 


every product designer will see possibilities in each of its 
numerous properties. The intensity of its brilliant colors, its 
flexibility, heat-and-chemical resistance, low moisture absorp- 
tion, high tensile strength, resistance to corrosion — these are 


among the many remarkable properties 
that make SARAN BY NATIONAL 
the c to be given full consideration 
for development or improvement of 


WOXHGNAL'S taceuel en tee! LARGEST DOMESTIC SUPPLIERS 


mental laboratories are at your service 
for study and suggestion. 


and detailed information 
be sent you on request. 


NATIONAL PLASTIC/PRODUCTS 











Becker. Moore « Co. inc 


NORTH TONAWANDA, N. Y 





ODENTON, MARYLAND 








230 MODERN PLASTICS 





























CADMIUM 
COLORS 


CONCENTRATED 


REDS MAROONS 
ORANGES YELLOWS 


Extraordinary Permanence 
Maximum Heat Resistance 


Non-bleeding 









For use in Printing Inks — Plastics 
Special Enamels and Lacquers 
Rubber — Sealing-Wax — Soap 
Artists‘ Colors, etc. Prompt ship- 
ment from our new plant. 


STANLEY DOGGETT, INC. 


ESTABLISHED 1878 
75 VARICK STREET, NEW YORK 13, WN. Y. 
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TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic originally made to replace 
such strategic war materials as aluminum, stainless steel, 
nickel, copper, brass, tin and rubber. Now found adaptable to 
@ wide range of uses in product designing. food processing 
and wherever non-corrosive materials are necessary. Its in- 
sulating qualities, flexibility and ease of handling make it 
extremely valuable in installations dealing with oils, gases, 
air, water and corrosive chemicals. It is available in tube, 
pipe, sheet. rod and molded fittings. 

Technical Bulletin P-8 will be 

sent on request. Address Dept. SA 


Pat. No. 2160931 


HODGMAN RUBBER CO 











FRAMINGHAM, MASS 
NEW YORK 
a llet tele. 412 South Wells S* 
SAN FRANCISCO 121 Second 


261 Fifth Avenue 

















CORE LIFE 


For molding small parts, particularly when the 
mold must be highly resistant to wear and abra- 
sion, and accuracy must be maintained, your log- 
ical choice is Carpenter Stentor, a top-quality tool 
steel. 

In compression molding this threaded cap, the 
fine threads of the original pressure core would 
not hold up but would chip when the molded cap 
was unscrewed. That meant production delay, 
excessive rejects and costly replacements. This 
problem was solved by switching to Stentor, an 
oil-hardening, non-deforming steel. Its tough 


characteristics tripled the life of the pressure core. 


Like all Carpenter Mold Steels, Stentor is an 
electric furnace steel, acid disc inspected to insure 
sound metal that takes and holds a mirror finish. 
If you would like better mold performance—or 
have any questions on selection of 
mold steel—send for a copy of 
“Tooling Up For Plastics.” Just 
drop us a note on your company 


letterhead. 





THE CARPENTER STEEL COMPANY 


112 W. Bern Street « Reading, Pennsylvania 






‘arpenter 


ELECTRIC FURNACE 


MOLD STEELS 
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for sheeting, milling 


and breaking down plastics material 





EETING the need for small mill pro- 
duction and experimental batches 

of materials, in both rubber and plastics, 
the EEMCO Laboratory Mill is an entire- 
ly enclosed unit complete with motor 
and variable speed drive, ready to 
operate. No specially built foundation is 
needed—therefore reduced installation 
costs are possible. Write for folder BR2 


7 * * 


MILLS + HYDRAULIC PRESSES + TUBERS 
EXTRUDERS + STRAINERS + WASHERS 
CRACKERS + CALENDERS + REFINERS 


* * + 
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953 EAST 12th ST., ERIE, PENNA 











WE build molds 


for all plastics 


More than 20 yeers of successful 
experience as toolmaker to leading 
custom and proprietary molders 
qualify us as your mold designer 
and mold maker on your most ex- 


acting jobs of plastics engineering. 


Fortney MANUFACTURING 
COMPANY 
MOLDS FOR PLASTICS 


247 N.J.R.R. AVE. * NEWARK, N. J. 











HOW MISKELLA INFRA-RED OVENS AND 
Sa rces SERVE THE PLASTIC INDUSTRY 
ranch of 


the Industry Name of Appliance Use 
Molders 
(Thermo- PELLET-VEYOR To preheat pellets and 
setting) (Variable heat) preforms at the press as 
Compres- needed 
sion 
Molders VIBRA-VEYOR To preheat plastic pow- 
(Thermo- (Variable heat) der automatically. To 
plastic) dry plastic powder auto- 
Injection matically 
Injection HOPPER-HEATER To warm up heavy 
(Variable heat) metal of hopper of 
molding machine 
Molders STRIP-HEATER To preheat strip rolls 
(Thermo- (Variable heat) of vinylite, etc., auto- 
plastic) matically as fed to 
Extrusion worm 
Material Special production To process various kinds 
Manufac- Equipmentinclud- of plastic material in 
turers ing vibrators, con- bulk 


veyors, stainless 
steel belts and elec- 
tronic devices 


Fabricators BENCH-KIT To soften sheets, rods, 
(Miscel- in various sizes tubes and any shape 
laneous) (Variable heat) for bending, forming 


punching, etc. Thisin- 
cludes Cellulose, Ace- 
tate, Methy! Methacry- 
late 
(The time on most of the operations mentioned 
above averages five minutes) 
We sell lamps and build completely engineered 
infra-red equipment and appliance installations. 





Drying, Baking, Processing and Preheating Specialties 


INFRA-RED ENGINEERS & DESIGNERS 
MANUFACTURERS 
Main Office and Laboratory 
1637 East Fortieth Street, Cleveland, Ohio 






































THERMOPLASTIC SH, 
SCRAP eadguartens — 


MATERIALS for reclaiming Thermoplastics including 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 








We Reprocess for You or Buy from You: 


e 
ad ih We reclaim thermoplastics that are off-size or off- 
ai® e ; : - 

pe? . oor , standard, including factory residues or scrap. 

fo $ 
gel? 0 ge Turning Waste into Usable Materials: 

ot We are a source of supply for manufacturers who 

yh need clean and graded re-processed plastics. These 


are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. Chicago Office: 622 W. Monroe St. 


ARTCO 


FLEXIBLE-SHAFT TOOL FOR 
MOLD-MAKING & MAINTENANCE 


ARTCO flexible shaft tools are especial! 
designed and constructed for making poids 
and maintaining them. 














Two interchangeable handpieces, and two 
interchangeable collets enable user to work 
with more than 1,000 cutting, grinding, 
polishing tips. 


Foot-operated rheostat allows all speeds 


.t01 9 ds, 
ar’ 8 between 5,000 R.P.M. and 20,000 R.P.M. 


controlled: 






ARTCO is the only tool of its kind especially designed for use 
in the plastics industry. As such, it is used in hundreds of plants. 
Send for Complete Catalog without charge. 


American Rotary Too! Company, Inc. 


44 WHITEHALL STREET BOwling Green 9-4895 NEW YORK 4, N. Y. 
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ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 


We are here to serve our 
Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. 


Our trademark stands for justice, 
and is backed by an engineering 
staff of more than thirty years ex- 
perience. 

This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 


Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 























PLASTIMOLD, INC. 


ATTLEBORO, MASS. 








MOLDED 
TERMINAL 
STRIPS 










COMPLETELY 
ASSEMBLED 


WITH HARDWARE 
Available in lengths from |! to 20 terminals. 


BULL’S EYE a 
ACCURACY 
IN MOLDING 
PLASTICS ... 


The careful following of temperature schedules in molding 


mold cavities is of course essential. 
MOLD PYROMETER is accurate, strong and quick acting. 








S 


~ 


plastics is a necessity in producing a uniform product. 


It is so convenient to 





use that workers will 


use it consistently. 


osm 


UY 
AR 
Write for descriptive | BQN D 
bulletin. 


Ss 











Mold e Roll e Needle 


Combination and 
Single Purpose 
Instruments 





Bulletin 194—S gives details of these instruments. 
They help save money and make better plastics. 






A 


dependable instrument for determining temperatures of 
The CAMBRIDGE 


Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal, New York, N.Y 


CAMBRIDGE 
PYROMETERS 











MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, speed and economical! 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 
sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oil 
engineers or write for catalog. 


[HE FRENCH OIL MILL MACHINERY C0. 
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ELECTRONIC POWER 
GENERATORS 


A new fool for industry of almost limitless pos- 
sibilities — for processing plastics, laminating, 
dehydration, sterilizing, and manifold other 
applications. 


Whermatron electronic heating equipment 
is a product of RADIO RECEPTOR, whose twenty-two 
yeors of experience in radio and electronics stand 
as a guarantee of efficient design and excellence 
in manufacture. 

Inquiries invited tor special units with outputs from 1 KW 
to 20 KW. Deliveries governed by priorities. 


Airway & Airport Radio + Industrial Electronics 


, ‘ ‘ T ’ , ‘ 
‘ 2 - e« s . 


New Vork 11, N. ¥. 





251 Weat 19th Streets 


Our Company has been serving 
the Plastic Industry 





CU. 


making machinery, dies and 
molds for working celluloid 
and other plastics 


We specialize in: 
INJECTION e TRANSFER 
AND COMPRESSION 
types of molds for Wx 
ALL KINDS OF PLASTICS 


STANDARD TOOL CO. 
Leominster, Mass. 











Robinson Industries Inc., 




















Buyers of plastic parts are invited 
to call on Franklin. Franklin’s 
large, modern plant is experienced 
in and equipped to mold all types of 
thermoplastic materials. Injection 
molding presses, ranging in capac- 
ity from 2 to 16 ounces plus com- 
petent engineering advice and a 


fully trained personnel, are ready 


to serve you. 


x 
fy, * Buy 
(st, WAR BONDS 
cnet AND STAMPS 
+ + 


FRANKLIN PLASTICS DIVISION 
FRANELIN, PA. 
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PLASTIC SHEETS 


ARTER extruded sheet stock of Cellu- 
lose Acetate, Cellulose Acetate Butyrate, 
Ethyl Cellulose or Vinylite is now available 
in continuous rolls for high speed punch 
press operation. We can furnish in widths 
up to 8” in any desired thickness up to 4,” 
and in all colors. 


In the making of its famous protective 
masks, The Martindale Electric Company of 
Cleveland uses CARTER sheet stock for two 
reasons: First, because it measures up to the 
high quality standard of its product and 
second, because it materially speeds up 
production. 


Other extruded CARTER products include 
rods of all shapes and sizes, 
tubing, tape and special contin- 
uous shapes to order. 


Let us figure on your requirements. 


CARTER: 


PRODUCTS CORPORATION 
6921 Carnegie Ave. + Cleveland 3, Ohio 











MODERN PLASTICS 





MQLDED PLASTICS, Inc. 


MOLDING 
INJECTION + EXTRUSION 





COMPRESSION > 













Write for 
Bulletin 
MP 240 


An ideal machine for hot stamping letters and figures on 
plastic nameplates, and other small parts, with the use 
of colored roll leaf. Furnished with an electric heating 
element, and rheostat for regulating heat. All figures 
and entire alphabet are on one dial. 


We also make numbering machines... .automatic and 
non-automatic. . .for stamping, either hot or cold, num- 
bers and letters into various materials. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 

























From the smallest laboratory press to the 
larges that your production requires 
defines the N.E. Line of hydraulic press 
equipment. Our modern steel foundries 


and machine shops make it possible for us 


PRESSES FOR RUBBER-PLASTICS @ 


to build to your exacting specifications 
entirely under one control, one responsi- 
bility. Consult N.E. engineer for any war 
application of specialized hydraulic presses. 
Write for bulletin H.P. 


NATIONAL-ERIE 


ERIE, Pam. 











GRADES 


* x * * 


SODIUM ACETATE 


TECHNICAL 60% AND ANHYDROUS 


3 lbs. Anhydrous = 5 Ibs. Technical 60% 


All Niacet Sodium Acetates are made prac- 
tically iron free. The uniform, free-flowing 
white granules or powders will dissolve as 
rapidly as any grade on the market. 


Write fo: 
these book: t: 






















n 
4 
3 
$ 








60% Technical Grade cools water on solution, 
but Anhydrous grade will raise the tempera- 
ture as it dissolves. 
“Ser eee ae 
Sodium Diacetate also available. 
Liberates Acetic Acid on solution. 


For further information write to 


CHEMICALS CO} 


CME 


4740 Pine Avenue ¢ Niagara Falls, N. Y. 








MINNEAPOLIS PLASTIC 


2300 East 3lst Street 











MEANS A LOT ON PLASTICS 
IN THE NORTHWEST 
*% We have complete tool-room facili- 
ties for mold and die-making and 
are completely equipped for modern 
plastics molding. Bring us your 
tough problems. 


cO MPAN Y 
Minneapolis, Minnesota 
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PRECISION UNIFORMITY 
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>reci on in P paadfoction and testing assures 

he maintenance of exacting spec acetone on 

‘ae, 1 compounding materials . . . This fact 

aA Syece' el baba of vital aid to you in segtecting the 

ever’ ~ aresul ts of } your plastics production . . . Write 
ime t for: complete data on these materials. 
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“General Offices: AKRON 8, OHIO 
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We supply Molders and 
Laminators with Impregnated 
Paper Stocks. We also supply 
cured Impregnated Sheets to 
Fabricators. 

Our paper mill and our 
special laboratory are at your 
service in analyzing any plas- 
tics-paper problem. 


Send for prices, samples. 





NEWARK DIE. COMPANY, Inc. 


4 SCOTT ST NEWARK, N. J 
Telephone — MARKET 2-3772, 2-3773 









REINFOR 


EN GE 


J. H. LANE. & CO., Inc. 


250 W. 57th St New Yo 


in all commercial plastics 


+0IS 


There’s no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and _ cold- 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
decades of successful experience in 
design and production. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 





PUVUTVUTELUTLLLULLLLELL ELLER LLL 
PLASTICS MODELS 


FOR 


RECONVERSION 


Our plastics models, made to scale or 
full-size, are helping many manufac- 
turers plan for reconversion. 


INJECTION AND COMPRESSION 
MOLDS AS WAR CONDITIONS 
PERMIT. 




















$ Special kinds—difficult kinds—tight 
specifications—close precision—spe- 


cial heads or threads. 
lf it is a Screw—we have, can or will 


make it. 








cINEWIENGLAND] 
ls 


KEENE, NEW HAMPSHIRE 


“MACHINE SCREWS PLASTIC INSETS 

SHEET METAL SCREWS . HOLDING PINS 

MACHINE SCREW NUTS SPECIAL RIVETS 
ALL TYPES OF HEADS AND THREADS 
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For the boys who like to risk a little 
in a sociable game or enjoy the great 
out doors, we will be back again after 
the war with our fine inter-locking 
poker chips, duck call parts, fishing 
bait and bobbers. 


Our poker chips have the reputation 
of being the finest stacking chips on 
the market; our bobbers are color fast; 
and our bait is lucky. 


Here’s looking forward to peace- 
time relaxation and your post war 
business. _Write us and we can do 
post-war plastics planning together 
for a fast start into after-the-war 
production and sales. 


N MOLDED 
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Ret : 
% oe 
; as Pe <a 
aS fee: ase - ee a ’ 





ASKING. 









New Dillon-Beck book- 
let containing unusual 
case histories showing 
how a complete mold- 
ing service efficiently 
produced many items 
valuable to the war 
effort. 

You'll find these indus- 
trial news-stories inter- 
esting and informative. 
Write today for your 
free copy! 



























DILLON-BECK MANUFACTURING COMPANY 








MON 


ENGINEERS - DESIGNERS MOLDERS 






SINCE 1918 














Designers and builders of all 
types of PLASTIC MOLDS. 
Serving most of the leading 
molders of the country! 


Our 1500-tonhydraulicHob- 
bing Press adds many ad- 
vantages in obtaining lower 
mold costs. 


Estimates on request. 


EAGLE 


TOOL & MACHINE Co. 


37-39 Freeman St. Newark, N. J. 


Phone: MARKET 3-1572 
-1573 
































IDEAL PLASTICS CORPORATION 2:-10°s3' ave, Lone istano city 






















The handling equipment construction “know- 
how" of the Mercer Engineering Works, inc., 
Clifton, N. J... . The more than 40 years pro- 
cessing equipment experience of Robinson 
© Mfg. Co., Muncy, Pa... . All are embodiedin © 
and represented by 














MERCER-ROBINSON, CO., INC. 
30 CHURCH ST., NEW YORK 7, WN. Y. 
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THE new improved 5% Tablet machine is the 
finest the market has to offer. solid steel frame, 
improveddie fasteners ana cam construction, va- 
nadium steel! piungers, etc Write for catal ogue 


e ARTHUR COLTON CO. 


2604 E, JEFFERSON AVE.. DETROIT 7, MICHIGAN 





























OCTOBER « 1944 241 












(Sost Wan PLASTIC Fakes 
at cowl Cpdeh obucbine 3 igure 
to Povanes rood tt wor “uokes. (ed 


ee * ei (on ve 
itawlinsd) ranPig of guapnor dla 


COLEMAN & COMPANY 


FACTORS + ESTABLISHED 1912 


468 FOURTH AVENUE + NEW YORK CITY 






































oe oad 
x asia ae 


A New Low-Cost DURO Quality 
SHAPER, CARVER, ROUTER 


This new three-in-one Be Carver and Shaper ee proven a boom to metal- 
working shops. It is ideal for routing non-ferrous metals and many other operations. 
Can be set up for time-saving duplicate routing and veining. 

Combines high speed (20,000 R.P.M.) power (1200 watts at the spindle) and solid, 
heavy construction that gives smooth, vibrationless cutting. Is extremely flexible— 










can b transformed y into a Shaper. Chuck holds 14" shanks. Additional 
collets furnished permit the use of 4", , ve” and 34” shank bits. Has many special 
features including: Specially desig E. Universal Motors, New Departure 







Precision ball bearings, Beyer iy oe tat throughout; Table can be instantly 

—— to any height without holding foot pedal. Chuck is part of spindle and holds 
* adaptor and cutter extremely close to work thus preventing whip. Many other exclu- 
sive features. Unusually low-priced. Available on priority only. 


Send for DURO CATALOG 









=< the DURO Shaper—Carver—Ronter and === = 
DURO METAL PRODUCTS COMPANY other DURO Quality Machines including 
aye SD once Hepner pec Drill Presses, Circular Saws, Band Saws, 

me FREE no THEE cor of latest a oni, Lathes Sanders and 


DURO "Gaal ueiog giving all specications and other DURO 


eo... ‘DURO TOOLS * 


hy SE Pa ew ee MACHINE TOOL DIVISION 


eee ARS FP. «RM. ween 


( Giving full specifications and prices on 
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$1559 In addition to holding round parts as 
illustrated above, the SHUR GRIP is 
designed to locate flat or rectangular parts. 

Rectangular parts can be held in vertical or 
horizontal positions and the vise jaws contain V 
grooves for holding rounds up to 2" in diameter. 

The SHUR GRIP reduces set-up time on drilling 
jobs by 75% to 90%. Why not install one or more 
in your drilling dept. today? Write now for illus- 
trated bulletin, address Dept. M. 


JOHNSON TOOL COMPANY 


65 MASSASOIT AVE., EAST PROVIDENCE 14. RHODE ISLAND 

















SPECIALISTS 


INJECTION 
MOULDING 


THE 


GROTELITE CO. 


INCORPORATED 


GRANDVIEW & LAFAYETTE AVE. 


BELLEVUE, KENTUCKY 





Send for this 


FREE 


CATALOG 


A wealth of informa- 
tion on cold-forged nails, rivets, 
screws and other items in hun- 
dreds of uncommon types. Spe- 
cialties that will suggest to you 
how to improve the appearance 
or effectiveness of your product 
at minimum cost. Compiled by 
specialists in cold-forging since 
1850. 


JOHN HASSALL, INC. 


Established 1850 


396 Oakland Street - Brooklyn 22, N.Y. 
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MEYER & BROWN CORP. 


347 Madison Ave., New York 17, N.Y. 
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CS @ CELLULOSE ACETATE @ POLYSTYRENE © ETHYL CELLULOSE 


Specialized 


STEARATES 


m ZINC 


ineering staff of Meta- CALCI UM 
Jn siudin he aioe A l U MI N U M 


of working with your designers in @ As molding speeds climb steadily higher, it be- 
the proper use of Metaplote. There comes more essential to provide better lubrication 
is a Metaplast Guild Member in both for the molding material and for the mold 
your vicinity who is skilled in the itself. For the complete answer to both these prob- 
art of metal plating on plastics. lems, it will pay you to turn to Metasap. For, in 
addition to giving worry-free lubrication, Metasap 
Metallic Soaps supply a very desirable plasticizing 
effect. For further information. write. 


LALLY PALMITATES | 


COMPANY STEARATES 


of ALUMINUM, CALCIUM, LEAD, ZINC 


Since 1941 the Metaplast Company has maintained o 
4-how day schedule producing important war materiel. 


METAL PLA 





HYDRAULIC PRESSES 
FOR EVERY NEED... 


From small laboratory presses to massive 
production units, the R. D. Wood Company 
designs and builds hydraulic presses to meet 
every requirement. Typical of variety are the 
§70-ton Laboratory Press with electrically 
heated platens shown in inset, and the 3450- 
ton Hard Board Press with steam heated 
platens. 


The Wood engineering department stands 
ready at all times for consultation on your 


ADL WOOD 60 
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DIEMOLDING CORPORATION 


Canastota, N. Y. 
Hydra ulic FRANCIS 


PRESSES ia : 


for 
Compression 
Moulding : 


You can call on Francis 
with the confidence that 64 
years of reliable manufac- 
‘ Be: : turing affords. Francis 
of performance for many o ’ roes} presses are available in va- 
rious frame constructions, 
users of molded f¢ yFocucts, pre sizes, pressures, speeds and 
. types of pumping units, with or The shove seacrel 
eall'i ss) Mme lsle mm ele ofetss without electric or steam hot plates. purpose press is 


ust tell us of your needs. available in 12” x 
J . . 12", 18 = 18, 20° 


Also x 24° and 30’ x 30” 


. : : : d i d 
Roller Coaters for applying liquids dais of ge one 


or semi-liquids on any sheet mate- tions for different 
rials, and special steam or electric purpeses. 

heated mixing tanks or pots. Send 

particulars of your requirements. 


mee: 
A rs eal lich relate mmaalel . — 


late relielali with fols 


4 


Cras. FE. Francis Co, 


Wachinery Manufacturers Since 1880 
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DIEMOLDING CORPORATION 
CANASTOTA NEW YORK 








THERMOPLASTICS 
WELDED ELECTRONICALLY 


The Richardson-Allen Thermoplastic Welder 
makes a bond as strong and as moisture-tight and 
air-tight as the material itself. It works successfully 
on Korogeal, Vinylite, Saran, and Pliofilm and many 
other thermoplastics. 


oe a os 


on eee 


The weld is made by simply passing the material 
through a pair of rotating or bar electrodes. Between 
these electrodes a high frequency field is created, 
{ causing a heat within the material rather than on the 
surface. The electrodes remain at room temperature. 


This process is surer than sewing or cementing 
and does not injure the materials welded. In fact, 
the weld becomes the strongest part. Adaptable to 
many sizes and thicknesses of material. Write for 
further particulars. 


> me = 


WELDED BY ELECTRONICS 


No extra material is 
required for the 
process, but may be 
used for decorative 
effect and rei nforce- 
ment. Welding rate 
is 15 to 30 feet per 
minute. Both the 


LL ET Ee a A omg Nee 


img rate are conven- 
iently controlled by 
a foot pedal. 


RICHARDSON-ALLEN 
ELECTRONIC 
PLASTIC WELDER 


RICHARDSON-ALLEN CORP., 15 W.20th St., New York 11,.N. Y. 


— 
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NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE SHOW YOU HOW 





WE ENGINEER THE JOB 
WE BUILD THE TOOLS 





* Rogan’s exclusive plastic branding process has been em- 
ployed extensively to speed prodaction of many important 
war plastics. The bakelite Azimuth Dial illustrated, is on« 
example of Rogan's accuracy in branding. In fact, this im 
portant assignment was entrusted only to Rogan 


However, wartime demands for this service in some ord 
nance plants, have required the application on their own 
premises. So, Rogan engineers have arranged a matin vd 
whereby anyone can do his own branding on plastics right in 


his own plant. Rogan will engineer each job completely and 
build all the necessary tools. Will provide clear, simple in 
structions that will permit anyone to do the job expertly 


All you need do is to send us blue prints and other specific 
data, and we'll give you a quick cost and time estimate 


Take advantage of this new Rogan service. ..send us your 
specifications today. 


ROGAN BROTHERS 


2005 $. MICHIGAN AVE. CHICAGO 16, ILLINOIS 








for oa WORLD OF USES 







bonds - joins = fastens 


RIGID PLASTICS 
Glass -Metals- Woo 


TIIRECLE HOHESIUES CORT 


852 CLINTON AVENUE, NEWARK 6&, N. J. 





































HERE’S A BUSINESS 
PROPOSITION 


Ju Color! 


It’s plain and simple . . . the net results 


DIAGRAMS of years of experimentation and chemical 


research comes to a business proposition so 


PROTRACTORS completely practical that it literally screams, 


“An even better position for America’s Plastics 


COMPUTORS in the new tomorrow to come!” 
CHARTS-DIALS HERE'S simplicity and beauty! Great 


American Color Company’s New Aqua Dyes. 


CALCULATORS es Check these sales points... 
SCALES-ETC. Great American Color’s Aqua Dyes permit: 


Separate piece dyeing 
Fabricated merchandise dyed in ONE piece 


SHEET FABRICATEON 
la the Hopp sheeting department, No waste of time .. Aqua Dyes are FAST. Just 
i : dip the material into the solution, and out. 





The plastic is affected in no way except by 
anes ) peauy and lustre 

rigid, and nlimited a : 
eo dae Dyes ONE EVEN COLOR when Lucite and 


dull (matte) or bright glossy Gnish. Plexiglas are fabricated together. 
PLASTIC: PRINTING Has a PLEASING odor. 


Simple though it sounds, printing on pute re is : ; 
quired years of tireless experimentation to per- No fire hazard. (Low fire insurance rates for 
Nn ee special methods, universally your lab.) 





No expensive chemicals to buy. (Plain water 
alone) 


No expensive equipment to buy. (Just heat, 
water and the dye) 





Couple these facts with the speed of this new 
process and you'll see why Aqua Dyes, from a 
business standpoint as well as from the view 
of eye-appeal and utility, is the dye to make 
your plastic items lead the field. 


Complete information on this revolutionary 
process may be had by writing to: 


Great American 
Color Company 


2512 WEST 9th STREET, LOS ANGELES, CALIF. 


THE HOPP PRESS THE PATENT IS PENDING ON THIS NEW WATER 


INCORPORATED | SOLUBLE DYE. WE ARE THE SOLE MANUFACTURERS 


460 W | OF THIS TYPE OF PRODUCT AND ANY OTHERS 
34th ST. NEW YORK 1N.Y | ARE NOT GENUINE, 





















Lhis may be the key 
to your problems }\\- 
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WHEN YOU USE SYNTHETIC RESINS +6 
celle 
turer 
ucts 
hom: 
if in 
F synthetic re may play an important part able in many other fields, including the refining r 
in your busin§s§jyou may find, in the skill of sugar, the purification of chemicals, and the - 
and experience re} nted by the trade-mark recovery of vitamins. t 
: > er . an Pat n 
of The Resinous I re s & Chemical Company, PAPER RESINS_ Greatly increased wet strength in : 
the key to the soluti¢ your problem. For the ; ad ‘ble tl h tl dal r 
Company has been stently identified with sae Te, oe SS © E. 
ie Moh. suidlicsls pases UrorMite 466—newest member of this family 
<hr i y ; of urea formaldehyde resins. Other Urormires M 
Some instances: : CN alate ; . 
A have found wide application in plywood bonding 
COATINGS RESINS_ Since the introduction of the and in coatings for wood and metal. = 
: : : FOR 
Appeaeie “se = art oe jpestibie the pro- PLASTICIZERS_Materials for plasticizing nitro- dow: 
duction of fast-drying enamelajhe Company has > ; wr Mod 
: : ’ cellulose and vinyl resins, and for modifying 
pioneered in the development, of many other : : ; WAN 
eles a eles ee A one of she rubber, are among the other chemicals first de- mol 
ne fone pay in thie field aoe) veloped by The Resinous Products & Chemical ~ An 
saat — Company. — 
RESIN ADHESIVES—Completely\ rproof ply- —_— ‘on 
Still ene ite: Reotecee cola, shee WA anenens of If you have an application where any of these 
) : ; 
Teco Resin Film ae de rte in ee sly types of synthetic resins might be used, the 
Ceca par nected seine We he Sandel , s Any! technical assistance of The Resinous Products & 
ae ali aad ; ly ob g hil Chemical Company is at your disposal . . . to 
ioe nec a aa Rai VAL S de he “the r s assist you in the selection of the right resin— 
en develo ny the +s , 
% and in its most effective use. 
Company for applications where low ‘¥ must = 
be combined with high durability. a — - 
ION EXCHANGE RESINS_The large-yeta ‘ sponta Q awarls to The Resinous 
fication of water at low cost has béem one re , cS <eenes Sa 
. ‘ . , , pany d its associated firms, 
outstanding applications of she AmBEnRffres. R isichs iisieitine init 
These unique resins have pr ed/equally valu- c j Lennig & Company. \ 





NTS IN SYNTHETIC RESINS 


AMBEROL, TEGO, AMBERLITE, and UFORMITE are trade-marks, Reg. U. S. Pat. Off. 
Represented by Cia Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos a Argentina, and agents in principal South Americen cities. 


THE RESINOUS PRODUCTS 5 
& CHEMICAL COMPANY = 3) 
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WANTED: PLASTIC SCRAP OR REJECTS in 
any form. Cellulose Acetate, Butyrate, Poly- 
styrene, Acrylic, Vinyl Resin, etc. Also wanted 
— lots of phenolic and urea molding ma- 
erials. Custom grinding and magnetizing. 
Reply Box 318, Modern Plastics. 
WANTED: THERMOPLASTIC SCRAP or re- 
jects in any form, including Acetate, Butyrate, 
Styrene, Acrylic and Vinyl Resin materials. 
Submit samples and details of quantities, 
grades and color for our quotations. Reply 
Box 508, Modern Plastice. 











Arthur Swanson & Associates 


PRODUCT DESIGN 


Executing designs for post-war manufac- 
turing. 


540 N. Michigan Ave., Chicago 11, Ill. 














WANTED: Experienced man to operate aute- 
clave in plant manufacturing synthetic resin. 
Reply Box 1078, Modern Plastics. 








Two ENTERPRISING YOu NG MEN with ex- 
cellent references seck contact with manufac- 
turers to begin immediate sales of plastic prod- 
ucts throughout California. Desire agencies for 
homeware and novelty gs in particular. 
If interested write Box 1079, Modern Plastics, 
as we are able to assume complete sales cost. 








INVEST IN THE POSTWAR FUTURE 
of plastics. A group of men thoroughly 
trained in the fabrication of new war- 
time resins are planning to go into busi- 
ness for themselves after the war. This 
group of specialists in their respective 
fields believe contact curing pressure 
resins to have an undaunted future in 
twar plastic markets. All that is 
lacking is the capital to start this organi- 
zation going. If this is of interest to 
ou write for further information. 
eply Box 1080, Modern Plastics. 











FOR SALE: 1—500 ton Hydraulic Press with 
downward meving ram and pushbacks. Box 512, 
Modern Plastics. 

WANTED: Small or medium sized plastic 
molding plant with either hydraulic extrusion 
or injection equipment with or without tool 
shop. Advise full details. Reply Box 788, 
Modern Plastics. 








FOR SALE 
30,000 Lbs. 

NEW ACETATE CUTTINGS (RAGS) 
ATLANTIC BY-PRODUCTS CO. 
154 Nassau St. 

New York 7, N. Y. 








EXTRUDED PLASTIC STRIP FOR SALE 

Dow Ethocel, %” x .030", 44 yards per 

—— cw SS reels continuous 
th. Colors and quantities: 


Peach 1342 Ibs. Ivory 165 lbs. 
Pastel green 702 ibs. Pastel blue 1162 Ibs. 
White 447 lbs. Black 56 Ibs. 


Price 80¢ net per pound f.o.b. Cincinnati, 
Ohio. 
The Chas. W. Breneman Co. 
2045 Reading Rd., Cincinnati 2, Ohio 








ATTENTION PLASTIC MOULDERS: 
We are a ae. hard-hitting manufac- 
ss = We plan to use our 

cilities fully by taking on a plastic 
line, as it will not compete with what 
we manufacture. We actively sel) lead- 
ing department stores, gift shops and 
chains throughout the country. We 
have two showrooms in New York and 
permanent displays in Chicago, Dallas 
and San Francisco. je can de more 
than sell your uctse—we can mer- 
chandise them for you. If you are still 
im the ng stage, we know we can 
help you. tact us now! 

Box 1081, Modern Plastics 















4 Lifted Alduerté iesmse tA 





FOR SALE—1 Worthi 7 . Pump I x 2s 
GPM 6000 pressure M. yd. Press 2 
ad 14” ram; 1 Battery 12-15 x 36 com a 
— rolls with drive at 75 HP motor; w. 8. 
15” x 18° Hyd. Press, 10" ram; 1—14" x 24” Press, 
9” ram; 4—24’ x 55” steel cord Heating Platens; 
4—W. & P. Mixers; 4—Semi-Automatic 100-ton 
Hydr. Presses, platen area 20” x 36"; Allen 6” 
uber; Dry Powder Mixers; Pulverizers, Grind- 
ers, ete. Send for complete list. Reply Box 447, 
Modern Plastics. 
IN THE MARKET FOR: Stainless Steel or 
Nickel Kettles, Vacuum Pan, Preform Machine 
and Mixer, Hydraulic Presses. Reply Box 825, 
Modern Plastics. 








Spence & Rigolo 


PRODUCT DESIGN & ENGINEERING 
MARKET RESEARCH 


677 Fifth Ave., New York 22, N. Y. 











TRENTON, New Jersey, Manufacturer wants 
experienced practical Plastics Engineer on part 
time or consulting basis to help solve injection 
molding problem. Reply Box 1076, Modern 
Plastics. 

FOR SALE: demain 9000 Lhs. Olive 
Drab Dow’s Ethocel Plastic Granules Ty cD 
1943 Coler 274 Flow H3. Reply Box 1082, Modern 
Plastics. 





POSITION WANTED 


Young man, 30 years old, married, 2 
children, Graduate Plastics Industries 
Technical Institute, High School, 2 years 
College, 11 years selling and executive 
sales experience desires connection in 
lastics field, preferably Eastern sea- 
Reandk Keply Box 1083, Modern Plastics. 








for turther intermation oddres Clossified 
Advertuing Dept. MODERN PLASTICS 
122 Eost 42nd Si.. New York 17, N.Y 




















TO THE COMPACT MANUFACTURERS 


The French Powder Puff Company, 90 
Prince Street, New York 12, N. Y., Tele- 
phone CANal 6-4840 is manufacturing 
any size, shape, and color in Sifters, 


Powder Puffs, and Bags. SPECIALIZED 





FOR THE COMPACT TRADE. 








FOR SALE: 


Pump; 











E XEC UTIVE S— ENG INEE RS — $5, 000-815, 000 
CALIBER. Through our nationwide Service 
we are conducting negotiations for good-salaried 
pesitions with well-established corporations 
possessing postwar futures. Your personal re- 
quirements met by individual procedures which 
will not conflict with War Manpower Commis- 
sion regulations. Strict confidence assured. 
Details on uest. Jepson Executive Personnel 
& Research Service, 670 Land Bank Building, 
Kansas Gey 6, Missouri. 

WELL ‘ ONNECTED Sales Engineering Firm, 
with office in New York, secks postwar repre- 
sentation of manufacturer of plastic mouldings, 
extrusions and/or laminates. Reply Box 1084, 
Modern Plastics. 





SALES PROMOTER WITH IDE AS—Creator, 
Inventor, Sales Promoter and Agent, offers 
Ability and Experience to Create New Ideas, 
Suggest Products, Find Markets for Reliable 
Concern. Have N. Y. Office. Open for Proposi- 
tion with Unusual Opportunity. Box Toss, 
Modern Plastics. 

MANU FACTU RER’S AGENT now intensely 
selling all types of trade in the New York Metro- 
politan area in the houseware, hardware and 
drug sundry field would like to represent a 
manufacturer of a strong line of plastics. Reply 
Box 1087, Modern Plastics. 


POSITION WANTED. Draftsman-designer, 
two years’ experience in mold design, injection, 
compression, transfer. One year experience in 
uct - Married, draft exempt. Would 
ke pone with organization offering postwar 
unity. For further information and 
erences, write Modern Plastics, Box 1088, 
Modern Plastics. 








EXPERIENCED FIRM of Sales Repre- 
sentatives covering Pacific Coast Area, 
well rated and with excellent contacts, 
desires per t tion with pro- 
gressive manufacturer of plastic mate- 
rials and specialties for present and post- 
war sestete, Ou Our services include: sales, 
warehousing, distributing and adver- 
tising. Our eeannatsve, © ae is well 
grounded in plastics engineering, will be 
east for personal interviews a "discus- 
sions during the month of October. 
Reply Box 1090, Modern Plastics. 

















INTERESTED IN PURCHASING one or more 
six, eight or twelve ounce injection machines of 
standard make. Box 1086, Modern Plastics. 


CHEMIC AL ENGINE ER: Rubber, plastics, 
synthetic resins, coatings, adhesives. Presently 
employed New York City area wishes Sy 
American, age 38 Minimum salary $9000.00 
Have excellently equipped laboratory and will 
consider undertakings on consultant fee basis. 
Box 1089, atodern Plastics. 


48" x 26", four 34%" Rame; 78" x 36", 
Press 


mp do” x 6" x 





NEW YORK CITY METAL FACTORY 
now doing war work secks services of 
experienced tool room superviser. Me- 
chanical engineer with knowledge of 
plastics preferred. Starting salary $7,500 
per year. Write stating experience, etc. 
Box 1091, Modern Plastics. 

















MANUFACTURERS AGENT 


Established manufacturers’ representa- 
tive with important following in the 
handbag industry has openings to repre- 
sent: (1) A plastics Molder (2) A Fabri- 
eator (3) A manufacturer of simulated 
leather (4) A manufacturer of trimming. 
Long established, financially able. Will 
give references, of course. 

Your letters will be held in «trict confi- 


dence. 


Reply Box 1092, Modern Plastics 





POSITION WANTED 


With aggressive, post-war minded concern as 
Midwest representative of injection, com 
sion and extrusion molded 
to establish office at own expense. Reply Box 
1095, Modern Piastics. 


products. Willing 
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WwW. S. Transfer Molding Press, 
75 Ton Vertical Cylinder, 225 Ton Horizontal 
Cylinder; Farrel-Birmingham 36° x 36’, 
Ram; Morane 30” x 36", 10° Ram; Watson- 
Stillman Hydr. Pressee-12" x 12”, 74%" Ram; 
40 Ton Downstroke Broaching Press; 24° x 36", 
6” Ram; 22” «x 24", 5%" Ram; 25" x 36", Two 
5” Ramee; 
two 7%" Rams; 400 ton Hydr. Extrusion ‘ 
Ww. S. 4 pler. High & Low Pressure Hydraulic 
iP M. Vert. 2 pigr., High & Low 
Pressure; Wer. -Farrel 1%" x 4", Vert. Tri 
6% GPM, 3500 Ibs.; Goulds 24%" x 8” Vert. 
Triplex 30 GPM, 1600 Ibs.; 4%” x 12° Horiz. 
4 pler., 165 GPM, 900 Ibe.; 
Horiz. 4 pler., 8% GPM, 4000 Ibe.; 
x 4” Horiz. 4 ler» 5 to 6% GPM, 4500 & 
5500 Ibe.; H. P.M. lydr. Steam 
. 1500 Ibe.; Low Presevre Pumps; Hydr. 
Accumulators, Tank & Weighted Types. ~ a 
4000 Ibs. pressures. Royle #2 Extruder or Tu 
\%" & %” Preform Tablet Machines. Heavy 
duty double arm Mixers up to 150 gals.; 
Ball & Jewell Rotary Cutters; Grinders. Pal- 
verizers, Gas Boilers, ete. ONLY PARTIAL 
LISTING. SEND US YOUR INQUIRIES. WE 
ALSO BUY YOUR USED MACHINERY. 
EQUIPMENT CO., 426 BROOME ST., NEW 
YORK 153, N. Y. 


Elmes 14" x 4” 
- 2. a 


STEIN 
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ATTENTION MANUFACTURERS. 
























. Age 31, married, draft status 
2AF with Army discharge. ant New 











OPEN FOR BUSINESS CONNECTION. 
and F. tor of Plastic Items. 

alizing in ““‘ LUCITE” and “PLEXI- 
GLAS” articles for the Gift, Furniture, 
Jewelry and Architectural field, Auto- 
motive Industry, Radio and Television. 
Owns completely equip plant in New 
Jersey avai for the Fabrication of all 
items including large acrylic lenses. 
Years of experience in the Fabrication of 
plastic furniture, gift items and tech- 
nical instruments. Can make new 
lastic items for sales promotion. For 
urther information. Communicate 


Box 1097, Modern Plastics. 











FOR SALE: Hydraulic Presses 600 Ton Watson 
Stillman 24" x 24", 4-36" x 36", 12” ram, 4—2 t 





PRODUCT DEVELOPMENT 
INDEPFNDENT INVENTOR, 


Thoroughlyfexperienced in plastics, wi!! 

develop your ideas on a straight fee or 

royalty basis. No obligation for inquiries 
NEW IDEAS for NEW PROFITS 


Reply Box 1101, Modern Plastics 























24 ‘ pos 
20” x 20° 8” = 1—52" x 26" 14” ram, 6—12" x 12 
x 


7%! rame, 1-20" x 20" 14” ram, 2-30" «x 52” | 
with 15” ram, 4 . l—with 6” ram 3 
ings, 1—Mystic T 15” x 17”, 1—14" x 20” 
bination Hydra T . Pumps; I— 
Watson Stillman duplex low pressure 
tin plate, Hele 

w JLP 12 44 GPM 1200 Ibe. HPM triplex 1 % 

Ibe. on high 16 400 Ibs. on low 

V Belt drive, 5 GPM 5000 Ibe., 


unger 4.6 GPM 5000 
. Ibs. on low, Gould 
Triplex GPM 1500 Ibs., Accumulators: 
Watson Stillman hydro-pneumatic accumu- 
lator 9 GPS 6000 Ibs., tank type 4” dia. 
# stroke plunger, weighted t 5” dia. 6’ 
stroke pl . Ex . Mille, Calenders, 
Mixers, ete. Advise your moauicouents. HIGH- 
EST PRICES PAID FOR YOUR USED EQUIP- 
MENT. Universal Hydraulic Machinery Com- 
pany, 285 Hudson Street, New York City 15. 
FOR SALE: 1,000 20° x 50” sheets .020" Green 
transparent Cellulose Acetate. Still in original 
cases as ved from factory. Box 1102, 
Modern Plastics. 








AVAILABLE to a Manufacturer An 
Experienced Custom Molding Sales 
Executive: 

With a balanced conception of the Sales 
and Manufacturing problems that will 
entangle the industry with conversion 
under heavy tax burden. 

My background is one of responsibility 
from a localized beginning to one semi- 
national in scope and while it’s been 
liberal on the side of marketing, it does 
include Plant Management, Compres- 
sion, Injection and Die Shop Operation. 
I have trained and directed with salary 
mechanically minded Sales Engineers 
with a simultaneous experience of ap- 
pointing manufacturers agents on com- 
mission and then work with them to 
simplify the mechanics that profitable 
sales volume would result abridged. 
— is r ded, ful and 
substantial. To be referenced within 
the industry and by those with whom 
I have associated. Reply Box 1100, 
Modern Plastics. 

















DRAFTSMAN-ENGINEER: Duties to include 
designing of die casting dies and fixtures for 
mg oe manufacturing plant located in 
New York City, established over 25 years. Per- 
manent post-war position. Excellent future. 
Give full detaile of experience and salary de- 
sired to start. Reply Box 1103, Modern Plastics. 





TEN PLASTICS TECHNICIANS 
WANTED 
(excellent remuneration) 


Long established technical school, pion- 
eers in plastics education, expects to 
employ now, and at the termination of 
the war, a number of plastics tech- 
nicians, from all branches of the plastics 
industry, to assist as heads of depart- 
ments, and teachers, in a practical 
plastics engineering training program. 
School has very high entrance qualifica- 
tions for students. Located in the 
HEART of the plastics industry, 7 
from New York City, 80 miles from 
Philadelphia. Within walking distance 
of Du Pont, Bakelite, Celanese, ete. 
Over 100 other firms engaged in the 
plastics business are located within our 
trading area. Applicants must have a 
minimum of three years experience in 
the industry. Write Mr. George Streis- 
guth, Supt., New York Technical Insti- 
tute (of N. J.). Established 1910. 158 
Market Street, Newark, N. J. 


miles 















































PLASTICS DIVISION 
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Vinewood 1-8200 


DETROIT WAX PAPER CO. 
1721 Pleasant Avenue, River Rouge 18, Michigan 








ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS 


LUCIDOL 


BLEACHING AGENTS 


SENZCYL PEROXIDE 


LUPERCO 


(PEROXIDE COMPOUNDS 


ALPEROX C 


(TECHNICAL LAUROYL PEROXIDE) 


SPECIAL ORGANIC PEROXIDES 
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Custom Injection Moulding of Quality 


For Custom Injection 
Moulding ... try the Trio 
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THE JUNGLE 





YES, THIS IS A BINOCULAR CASE. It is not 
made of ordinary materials, for it must 
survive in the tropics. Molded from a 
VINYLITE plastic compound, it is impert 
vious to sea water, perspiration and 
jungle vapors, and resists the action of 
mildew, and fungi. It stands up in cli 
mates that cause other cases to disin- 
tegrate in 6 to 8 weeks. 

From this binocular case with its out 
standing service record, will come a new 
type of peacetime luggage — all-climate 
and all-weather luggage — stronger and 
much more durable than former types 








-bag and baggage _ @ 


Vinylite 


TRADE-MARK 


Some of it, like the case itself, may be 


molded around a BAKELITE low-pressure 
laminated core. All of it, because of the 
inherent properties of ViInyLrre plastic, 
will be highly resistant to impact, mois 
ture, sunlight, aging, and chemical ac 
tion. Handsome, embossed finishes will 
be put on as part of the molding opera 
tion. Even the straps will be made of a 
VINYLITE plastic material, molded with 
a cloth fabric. 


If you are interested in this sort of plas 
tics application, or in other products 
which could be improved by the char 







acteristics of ViInyLire plastics, write for 
Booklet 7-VE. lt graphically describes 
VINYLITI plastics their forms, proper 
ties, and uses 
Plastics Division 
CARBIDE AND CARBON CHEMICALS 
(CORPORATION 
Unit of Union Carbide and Carbon ( orporation 


30 East 42Np Srreet, New York 17, N. 
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FROM PARTS NO BIGGER THAN Ai PINHEA 





It is surprising the number of different small industrial parts General Electric molds. 
Each and every one is accurately molded to perform a specific mechanical or 
electrical duty. From no bigger than a pinhead in size, G-E molded parts are finding 
greater use in industries geared for war. They offer such benefits as reduced 


weight and lower costs resulting from simplified assemblies. 


In your coming product developments, let G-E Plastic technicians show you how to 
use plastics profitably. General Electric molds and fabricates all existing types of 


plastics materials. Write section A-209, One Plastics Avenue, Pittsfield, Mass. 


FIFTY YEARS IN THE PLASTICS INDUSTRY 


Hear the General Electric radio programs: “The G-E All-girl Orchestra’ Sunday 10 P.M. EWT, NBC 
“The World Today” news, every weekday 6:45 P.M. EWT, CBS. 


GENERAL ELECTRIC 


PD-209 
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INSURE YOUR FUTURE BY BUYING AND SAVING WAR 5 On| 
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